













































JuLy 8, 1882. 


ENGINEERS AND ENGINEERING IN OTHER 
LANDS. 


Translated and Prepared from our Exchanges. ] 

It is very unfortunate for engineering projects 
just at present that there exists such political jeal- 
ousy among the nations. There was every pros- 
pect of having a regular ‘‘tunnel-mania.” But the 
military have almost crushed out the project of a 
tunnel between England and France, while the 
Egyptian question threatens to interfere for some 
time with a great many undertakings in the Orient, 
Some of the Spanish generals are also opposing the 
tunneling of the Pyrenees, but here, at least, they 
are not likely to meet with much success. Such 
proceedings as these do not certainly merit the 
title of ‘‘civil” engineering, in more than one 
sense of the word. 

News from Panama continues favorable, a great 
many Blacks and Chinese continue to arrive, and 
villages are springing up. It would be hard, how- 
ever, to understand why one of them should be 
termed “‘ Monkey Hill;” it doubtless indicates the 
presence of some irreverent American who is a 
believer in the Darwinian theory. More than 1,200 
soundings have been made in the Bay of Colon, 
and the currents, winds, tides, etc., have been care- 
fully studied. The question of the outlet on the 
Pacific is now in order, but the damming of the 
























































Gamboa will offer a great many difficulties. The 
expenses up to June, 1881, were some forty mil- 
lion francs. However, the immense success of 
the Suez Canal ought to have a cheering effect on 
the Panama men. The receipts in 1881, were 51,- 
274,852 francs, while even in 1880, the best pre- 
vious year, they amounted to only 39 millions. 

The question of deepening the Seine is still dis- 
cussed by our French confréres. Very contradic- 
tory plans have been presented. That of M. Fri- 
mot is to have a series of ten dams, so as to raise 
the level, and then to dredge the shallow places. 
Here, however, difficulties come in, the dams are 
likely to increase the inundations in times of fresh- 
ets, but it is thought that the moveable dams as 
suggested by Poirée and Boulé will completely 
overcome this objection. Rivers are divided by 
M. de Ja Grye into three categories ; those which 
carry along with them a quantity of matter torn 
from their banks ; those which simply change their 
beds ; and those which have but a slow current 
and carry along little or nothing. He classes the 
Seine in this last category, and he maintains that 
the bed of such ariveris sinuous. This view is not 
accepted by M. Cotard who believes the sinuous 
form is not caused by the absence of drifted mat- 
ter, but from the weakness of the bed, by which 
a stream has to lengthen its course until the slope 
and speed diminishing there is an equilibrium be- 
tween the action of the current and the resistance 
of the soil. The project for the Seine as presented 
is to dredge the river from Rouen to Poissy, so as 
to create a channel of 45 metres in width at bot- 
tom. The scheme presented does not seem to solve 
the problem, and it was objected that the result of 
such a drain would be most injurious to agricul- 
tural interests. The system of sluices, which are 
to be all concentrated at Poissy, does not appear to 
be very practical. 

Most of us remember the great inundation a few 
years ago, which almost completely destroyed the 
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city of Szegedin, the most important place in Hun- 
gary after Pesth. The new bridge to be built over 
the Theiss and which was to cost altogether some 
2,600,000 francs was the subject of a lively compe- 
tition. The length of the bridge was to be 375 
metres. Twelve houses put in 23 plans and bids. 
Paris, Brussels, Amsterdam and other places com- 
peted, but the committee unanimously adopted 
the plan of a bridge with arches of M. G. Eiffel of 
Paris. The land abutment and the principal pier 
in the river will be laid by means of compressed 
air at a depth of 18 metres below low water 
mark, 


foundations of the carriage-ways the ground 
shall, as part of and included in the contract, be 
reduced to uniform surfaces at the proper 
level by i or excavating, as the case 
may be; and in the former pane te filling shall be 
formed of brick rubbish or gravel, or such, if any, 
material excavated from the site of the works, or 
such other as may be approved by the engineer. 
In all cases the materials used for filling in shall 
be well watered, and afterwards punned or rolled, 
as may be directed by the engineer, so as thor- 
oughly to consolidate the ground to his satisfac- 
tion previously to laying the concrete and paving. 
All vaults shall be broken up, and all cavities or 
open spaces filled in and solidly rammed. From 
the ‘Three ee P. H., along the main 
thoroughfare to khead as shown upon the 
drawings, a line of tramway is to be formed by 
the contractor. The whvle of the iron work for 
this, as shown upon drawing No. 3, will be sup- 
plied by the tramway company; but the rails are 
to be laid, and all other materials and labor sup- 
plied, by the contractor; this part of the work be- 
ing done to the satisfaction of the engineer to the 
tramway company, and in accordance with the 
following conditions: The rails are to be laid to 
true curves, being bent and straightened, where 
py, by crowing, and not by hammer- 
ing. ny rivets which may be loosened 
by crowing the rails shall be cut out and 
replaced. Ali joints to be brought fair and true, 
and to have steel shoes, as shown on drawing. 
Cutting the rails, except at the proper position 
with respect to the pitch of the rivetting, is to 
be avoided ; but where unavoidable the rails are 
to be fished to the satisfaction of the engineer. 
The rails are to be laid to such gradients as may 
be required by the fall of the road, and shall be 
bedded on fine concrete, composed of one + of 
Portland cement to one part of screened Thames 
ballast. The el is to be perfectly solid under 
every part of the rail, and to ensure this, beating 
hammers of approved form should be used for 
packing. When the rails are bedded the whole 
surface of the concrete shall be made up with 
similar fine concrete to within half an inch of the 
extreme depth of the stones below the finished 
level of the surface. The rails shall be laid to 
a gauge, the particulars of which shall be suppllied 
by the engineer, anda standard gauge bar shall 
be prepared for the engineer’s use, and left in 
his charge during the progress of the works. 
The paving between the outer rails shall be of 
Guernsey granite sets of 7 in. in depth and 4 in. 
in thickness, no stone being longer than 12 in. 
During the progress of the paving the rails shall 
be kept in place by temporary tie bars of Tee iron 
about 3 in. by 24% in., with notches in the web to 
fit the heads of the rails, which should be placed 
about 8 ft. apart, and removed as the paving pro- 
ceeds. The finished level of the paving adjacent 
to the rails to be about a quarter of an inch above 
them, 


The carriageways, being 7,245 superficial yards, 
shall be formed of Aberdeen or Guernsey granite 
cubes or sets, 7 in. in depth and 4 in. wideon bed, 
carefully dressed and free from protuberances on 
surface, laid to a uniform surface on a bed of 
Portland cement concrete, 9 in. thick, and bein 
2,060 cubic yards, the surface of both granite out 
concrete being formed as may be directed. After 
this bed of concrete has set hard, the cubes or 
sets are to be bedded on a thin layer of Port- 
land cement concrete spread over the concrete 
foundation, laid in regular straight courses, and 
properly bonded and toothed into each other, so 
close at joints that six courses, when laid and 
finished, shall not measure more than 27 in., leav- 
ing only sufficient for grouting to pass to 
the bottom; to be well rammed, and back rammed 
as directed by the engineer, to a uniform surface, 
and well grouted with sharp sand and Portland 
cement in the proportion of four to one, and 
coated with fine hoggin. The crossings, being 208 
superficial yards, shall be of granite cubes, the 
same as the i ys, but i dressed 
for crossings, laid in the same way as the ordinary 
paving, having the same curvature as the i 
way across whi 





























































ARTIFICIAL BLOCKS OF MASONRY. 


Artificial ashlar work has been largely used in 
the port of Fiume, which has lately become such 
a rival to Trieste. The blocks used were uni- 
formly 3 metres 70 cent. in length; 2 metres in 
width, and 1 metre 50 cent. in height (Fig. 1). The 
interior cubed 11 metres 10 cent. was built with 
rubble stone, but the front facings were of cut 
stone of a maximum weight of 10 kilos. Each 
block weighed from 26,000 to 27,000 kilos. They 
were allowed to dry three months before using, 
in summer two months only. It is necessary that 
dessication should not be rapid, and at the begin- 
ning the blocks should be watered twice, and after- 
ward once a day. The strength of the material is 
tested in the following way. One of the blocks 


was placed after 83 days on rails a, b, c, d, which 
caught into grooves made on lower face (Fig. 2). 
The rails were supported by wooden posts about 
216 feetin height. The earth was then taken away 
from beneath, so as to leave the block entirely 
free. It was then overturned by means of screw- 
jacks. When the block fell, its corner D struck 
the ground obliquely, and sunk into it Fig. 3, and 
a fissure o, p, g, of one millimetre in width was 
produced. A second cleft r, 8, was just observ- 
able on the lateral wall. The block was left some 
time, and then broken up to ascertain the injuries 
inside. The masonry was found perfectly dry, 
and the defects solely attributed to the quality of 
the material used. Of 3,794 such blocks used in 
the port only some 19 were found imperfect. The 
cost was far less than for blocks of Portland Ce- 
ment, those of that kind used at Cherbourg, Port 
Said, and Trieste cost respectively 55, 42 and 28 
fr. per cubic metre. The Fiume blocks cost only 
20 fr. 50 cent. per cubic metre. 





SPECIFICATIONS OF THE METROPOLITAN 
BOARD OF WORKS. 


PAVING, &C., IN HORSELYDOWN AND BERMONDSEY. 


ic must be kept uninterrupted, it will only be 
This specification refers to works to be done in ee eee Sn eg 
Freeschool street and Thornton New street | school and Thornton streets. 
and Fashion street, St. John, Horselydown, and in |” The ee oe 
amaica road, Bermondsey, in r- uernsey granite stones, 7 in. an n. 
- ~ | wide; no stone to be less than 2 ft. 6 in. in length, 
"The works comprise the formation of paved car- | all laid on a bed of Portland cement concrete, as 


riage-ways and foot-ways, &c. 

Nos 1 2-and 8 iene. male | face, equal to sam , With 
whole of the same in thorough repair for 12 months out the whole or thi 
after completion. ced th 
The ground on one side of Freeschool, Thornton, as the 
New and Fashion streets, and Jamaica road, Her- 


mondsley, 

shown 

raised Phy pa 
material, 


| shown; the stones to be worked fair on w sur- 
ts squared through- 
, Closely laid and 
ey = = 
proceeds. e channels to 
the gullies, as may be 
(which is y curved, as 

in to the footway 
1 be of new Aber- 
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The heading 

paving to be squared for a depth of at least three 
inches. Nostone to measure lessthan 3 ft. in length. 
The footway paving to be specially rounded at 
curves, as directed and the kerbstones sha’ 
respond, The tg paving 32,490 ft. sup., shall 
be of new 3-in. York stone, sound and hard, and 
of a uniform and close texture, free from sand 
holes and other defects, and to dry after rain of 
a light color, as nearly as possible uniform through- 
out, The flags to be of full thickness throughout, 
thoroughly tooled to a fair, clean, level and true 
surface, equal to sample, and the joints tooled 
square. The stones to be laid in lias mortar on a 
sufficient bed of fine sand, gravel, or other ap- 
proved material, with close and neat joints, and 
in uniform courses, breaking bond, the courses of 
new paving to be at least 1 ft. 10 in., and not 
more than 2 ft. 9 in. wide, no two adjoining 
courses to differ in width more than 3 in., and no 
new stone to be of less area than 5 ft.. except for 
such closers as may be allowed; the joints to be 
dressed and rubbed down after laying, where 
necessary, to preserve a uniform surface through- 


out. The paving to be laid with slope toward the 
carriageway. 


Wherever the new works intersect with or end | 


in the existing streets or places, the whole road 
and footway works shall, without extra charge, be 
taken up and relaid to such extent as the engineer 
may consider necessary, and the best of the old 
materials taken up in any part of the work are to 
be used therein. Where the levels of the existin 
footways are to be altered, the contractor wil 
have, without extra charge, to alter the levels, the 
area gratings, railings and kerbs, and the steps 
and landings giving access to the premises in such 
manner as may be directed. 

The contractor shall provide and lay 250 ft. run 
of 15-in. pipe sewer, bedded on Portland cement 
concrete in accordance with cross-section No. 4, 
including twenty junctions extra on. Also 8,100 
ft. run of 6-in. stoneware pipe sewer without a 
concrete bedding therefor. e above lengths of 
pipes to be distributed as indicated on the draw- 
ings, Or in any manner the engineer may direct, 
including making good connections of existing 
drains with existing brick sewers and pro 
sewers. Also shall supply and fix within the ex- 
isting sewers, in accordance with directions which 
will be given by the engineer, eighty 6-in. and 
one 15-in. galvanized iron tide-flaps similar to 
samples. Thirty-six gullies to be formed in brick- 
work in cement, with syphon traps and connected 
with the sewer by 6-in. stoneware pipes, which are 
included in the pipes provided. The gullies to be 
fitted with cast-iron gratings, to be supplied and 
fixed by the contractor (see Drawing No. 1). 

The contractor shall provide and erect 18 new 
substantial cast-iron street lamps in such situa- 
tionson the works as the engineer may direct, 
either to same design and dimensions as those now 
in the locality, or, to some other as shall be or- 
dered, including Comper lantern properly glazed, 
with copper door and ventilator to same, and Jad- 
der iron to each lamp, and shall shift, as may be 
directed, the existing lamps, six in number, and 
make good the connections with the service pipes. 
The whole of the said street lamps, new aad old, 
are to be painted ‘in four oils, finished, bronze color 
and furnished (in manner to be approved) with gas 
pipes, burners, and fittings. The gas piping to be 
provided and laid by the contractor, is to extend 
from the burners to the bottom of the street lamps, 
and thence to the main, with which it is to be con- 
nected. The contractor will have to supply the 
necessary bends, unions, nipples, and Tee pieces, 
and to leave the lamps complete and sean for 
lighting. The whole of the work to be executed 
in the best style of finished workmanship. 

The pipes, bends, junctions, and drain-mouths 
shall be of the best stoneware, to be a ved 
the engineer, well burnt, salt-gl , circular, 
perfectly true in bore, and straight, with whole 
socket joints, free from flaws, blisters, cracks, arid 
other defects. Those of 12-in. or greater diameter 
are to be at least 1 in. in thickness. All junction 
pipes shall be molded with a proper curve. All 
the stoneware pipes shall be jointed with neat 
Portland cement, and laid by a bricklayer; and 
all materials and workmanship shall be of the best 
quality, and equal to samples to be seen at the 
offices of the board at Spring-gardens. All the 
surplus earth, rubbish, carriage and footway pav- 
ing-stones, kerbing, or other old materials; not 
being private property, or claimed by the ‘board 
for use in the proposed works, are to become the 
panpeaty of the ee and are to be carted 
away. ne area of the present carriage-ways is 
about 4,750 yards superficial; and of Socbeveny ve 
ing about 17,900 ft. superficial. The present kerbs 
about 3,400 ft. in length, 12 in. by 6 in. on edge, 
and 300 ft. in length of 12 in. by 8 in. laid flat. I 

any of the existing road or footway paving is 
mitted to be used instead of new, only the Seber 
of taking up, dressing and relaying is to be allowed 
for to the contractor. The existing boarding and 
fencing are not to become the property of ‘the 
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by | taking levels, etc. The contractor to include 
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for their entire depth,and the back joints with York | quires, and to be deposited and stacked in such | ings, 
port on of the vacant ground along the line of | ma 


works as may be directed 
| The lime that may be required to be used in any 


part of the works sball be obtained from the lower 


an 

son as he may ap 
_and clerks of works, shall have full access thereto, 
_ or hardest beds of the blue lias formation, of qual- 
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joints to be neatly squared through; contractor, but to be removed as occasion re-| ments payable thereon, all plans, drawings, writ- 


, Specifications and documents which 
ave been delivered to him, or for his use. 
, in the meantime, the engineer, and such per- 

int, and the assistant engineer 


at all times and for all purposes, and the same 


‘ity equal to the best Aberthaw or Lyme Regis, | Shall be kept at or near the site of the works. A)! 
g 


| brought in lumps fresh from thekiln. e lime to | 
| be turned over and wetted from the rose of a wa- 
| tering-can, covered up with sand, and allowed to | 
| remain till cold; then sifted through a fine sieve ; | 
| about two and a half of sand is then to be added | 
| to one of lime and made into mortar, which is to | 
| remain for at least 24 hours before being used. 
| The whole of the cement for these works, and | 
| herein referred to, is to be Portland cement of the 
best quality, ground so fine that the residue on a 
sieve of 5,800 meshes to the square inch (equal to 
about 76 per lineal inch) shall not exceed 10 per 
cent. by weight. When tested, should the pro- 
portion which will not — through this sieve be 
| greater, a quantity of cement proportionate to 
such excess must be added. When brought upon 
the works it is to be put into a dry shed or 
store, which the contractor has to provide 
for the purpose, having a wooden floor and 
all necessary sub-divisions. The cement is to be 
emptied out upon this floor, every 10 tons being 
kept separate, and is not to be used until it has 
been tested by samples taken from different sacks. 
The cement is to be gauged with three times its 
weight of dry sand which has been passed through 
a sieve of 400, and been retained upen one of 900 
meshes to the square inch. A sample of thissand 
may be seen at this office. The cement and sand 
having been well mixed, dry, about 10 per cent. of 
their weight of water is to be ded, and 
briquettes formed in‘moulds of 1-in. sectional area 
at the weakest part. The briquettes, having in 
the meantime been kept in a damp atmosphere, 
are to be put into water twenty-four hours after 
they have been made, and remain in water 
until their tensile strength. is tested by 
means of apparatus belonging to the board, 
and by their officers. The cement, neat, 
must not, at any season of the year, set in less 
than one hour, and must bear, without breaking, 
a weight of 200 pound per square inch 28 days 
after the briquettes have been made. If it does 
not, it will be rejected, and must be forthwith re- 
moved from the works. To secure due progress 
the contractor shall, immediately after the con- 
tract is signed, procure and deliver onto the site of 
the works a stock of cement sufficient for carry- 
ing upon works for at least five weeks, and at all 
times, until their approaching completion, shall 
keep stored on the works a quantity equal to five 
weeks’ consumption. All cement concrete to be 
used throughout the works, with the exception of 
that under the tram rails, to be formed of one 
measure of Portland cement to eight measures of 
ballast. All lime concrete to be formed of one 
measure of lime to six measures of ballast. The 
whole to be thoroughly mixed and put into the 
works as may be directed, 


The works are, without extra charge, to be car- 
ried on day and night without intermission should 
bad or treacherous ground be met with, or should 
there be any other cause whatsoever which in the 
judgment of the engineer shall uire it. The 
contractor to provide, fit up and shift from one 
section of the work to another during the progress 
of the work, as shall be directed, a Jarge, movable 
office for the accommodation of the clerks of the 
work, with all requisite fittings, stoves, firing, 
lighting, etc., so as to be habitable for working 
paspooys at all times and under all circumstances; 
and at the completion of the work it shall become 
the property of, and be removed by, the contractor, 
who is also to supply the necessary laborers to at- 
tend the same, and. to assist the clerk of works in 


in tender (in addition to all other things 
specified therein), and to provide the sum 
£500 to be expended or used, either wholly or 
in part, or not to be used, at the discretion of the 
engineer, and entirely as he may decide and direct, 
but if no part, or only parts thereof, are used, then 
the whole, or the 
from the amount of the contract; and in like 
manner any increase thereof shall be added to the 
said amount, and such works shall be deducted 
from or added to the amount of the contract in 
accordance with the terms — in Clause 82 
for regulating such diminished or extra works, or 
otherwise, as herein - “Within seven da; 
after the contract have been executed, 
contractor shall deliver to the engineer full and 
true bills of quantities, with the rates of charge 
and the amounts of each item, and the total 
amount upon which the tender was based ; and 
upon refusal or neglect to do so shall forfeit to the 
board £10 per day for every day that such refusal 
or neglect shall continue beyond the period speci- 
fied, each sum to be deemed uidated 

The contractor shall return to the custody of the 
engineer, at the time of the delivery up to the works 
of the board, and before he receives the install- 

































not used, shall be deducted | COBSUm: 


on Creek. 


coins, or other articles of antiquity or value, 
which may be discovered in the course of these 
works, shall be immediately delivered into the 
custody of the engineer or other officers on behalf 
of the board.—The Contract Journal of London. 
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THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 





BY J. JAMES R. CROES M. AM, SOC. C, E, 





(Continued from page 218.) 
CCCXLVIIL—NEW BRITAIN, 

New Britain, Connecticut, in lat. 41° 40 N., 
long. 72° 48° W., was incorporated as a borough 
in 1850, and as a city in 1873. 

Water-works were built by the borough in 1858 
after plans of McRee Swift, C. E., A. Chamberlain 
being the resident engineer, taking the supply 
from Shuttle Meadow Brook, which has a water- 
shed of about one square mile. <A stone dam 
forms a storage reservoir of 175 acres area, holding 
700,000,000 gallons, at 175 ft. above the city. A 
distributing reservoir was built on a hill near the 
centre of the city. 

Distribution was at first by wrought-iron and 
cement pipe, a large portion of which has been 
from time to time replaced by cast-iron pipe. 
There are 25 miles of pipe of from 12 to 4-in, 
diameter, with 153 fire hydrants, 1,350 taps. There 
are 56 meters in use. The city contributes $25 
per year for each hydrant. Service ae are of 
wrought iron. The population in 1880 was 13,937. 
The daily consumption is 3,000,000 gallons. 

The works have cost $225,000 and the bonded 
debt is $190,000 at 6 and 7 per cent. interest. 

The expenses in 1881 were: For maintenance. 
$3,017.80; for interest, $11,970.00; and for exten- 
sions, $2,049.26. The receipts were $16,627.39. 

The works are managed by three water commis- 
sioners. 

CCCXLIX.—ELMIRA. 

Elmira, New York, m lat. 42° 5 N., long. 76° 53 
W., on the Chemung River, is in a narrow valley, 
surrounded by bills. 

Settled in 1787 by emigrants from Pennsylvania, 
it was incorporated as a city in 1864. 

Water-works were built by = company in 
1861, after plans of Alphonse Fteley, C.E., R. M. 
McDowell being the resident engineer. The sup- 
= taken by gravity from Carr’s Creek, which 

a watei-shed of 444 square miles. The stor- 
age reservoir of 26 acres area and 100,000,000 gal- 
lons capacity at 210 ft. above the city is formed 
by an earthen dam on Carr’s Creek 1,100 ft. long 
and 36 ft. high, 10 ft. wide on top and paved with 
stone on the inner slope. <A canal 25 ft. wide is 
constructed along one side of the reservoir to 
carry off surplus and turbid water. A 16-in. cast- 
iron pipe conveys the water through the dam, and 
thence a 12-in. wrought-iron and cement pipe ex- 
tends 4,500 ft., when the water is discharged by a 
fountain-jet into the distributing reservoir, which 
is built in excavation and embankment, with its 
inner slopes paved, is 300 ft. square and 90 ft. 
above the city. Additional supply from near the 
Chemung River is obtained from a filter gallery 5 
ft. wide and 216’ft. long, in gravel, 100ift. from and 
parallel to the river. is yields about 134 million 
gallons per day. The water is pum 90 ft. to 
the distributing reservoir by a Knowles pump of 
8,000,000 gallons Sails capectty, erected in 1880. 

Distribution is by 84 miles of pipe, some of cast 
iron and some of wood, of from 12 to 4-in. diame- 
ter. There are 146 fire h nts, 800 taps and 176 


of | meters. The city pays $75 per year for each of 50 


hydrants, and x year for each over that 
avitnber. Satvlce aie. of galvanized iron are 
used 


The ion in 1980 was 20,541. The daily 


ption is 1,400,000 gallons. 
The works have cost $345,000. Further financial 
statistics are not given. 
A. Diven is the Superintendent. 
CCCL.—CHARLOTTE, N. C. 

Charlotte, North Carolina, in lat. 35° 15’ N., 
long. 80° 46’ W., is on slightly undulating ground, 
It was settled in 1762 and incor- 
porated as a city in 1850. 

Water-works were built by a priveie company 
in 1881-2 after plans of S. E. Soper, taking the 


ly from a number of springs, the water from 
which is im 

heart, forming a reservoir 600 by 150 ft., and 16 ft. 
deep. 
is pum 
80 ft. b 


from 12 to 4-in. diameter, with 40 fire h 
gates and 80 taps. The city pays $50 per year 


nded by a dam of clay with timber 


It is 120 ft. lower than the city. The water 
into a stand-pipe 18 ft. in diameter and 

, in the city. é 
tion is by 5 miles of cast-iron pipe of 
ydrants, 9 
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each hydrant. Bemnice pines are of lead. The works have cost $100,000. The bonded debt | locks to the Three-Mile locks the whole hne is a 
The n in was 8,612, The consump- | is $95,000. record of skillful engineering, hard work, and large 
tion is not determined yet. No separate account is kept of the expenses of expenditure of money. 
The capital stock ot the eee 


is $100,000, | maintenance. The receipts in 1881 were $11,000.| The object has been to get plenty of power; 
and the bonded debt is $100,00v, at 6 per cent. in- | The works are m 








by a committee of three | plenty not only for ordinary times, but for reasons 
terest. members of the Common Council, appointed by | of drought, like that of last summer, and it is be- 
Garwood Ferris is the Superintendent. the Chief Burgess. | lieved that that has been accomplished. 
CCCLI.—PIQUA J. B, Wood is the Chief Burgess, and Charles | —— at the new pump-house, the party en- 
. . . j > 
Piqua, Ohio, in lat. 40° 7’ N., long. 85° 18° W.. Henry the Superintendent. te y the western door. They found the wheels 


[TO BE CONTINUED.]} and pumps in place and all right, but a good deal 
is on the Miami River. It was setled about 1800. —_—_— s | of the finishing work yet to bedeee 
In 1856 the Miami Hydraulic and MiningCompany| The receipt of statistics, as follows, is acknowl- | Mr.Keiley having assembled the party about him 
was formed, which purchased from the State of | edged with thanks: From A. Diver, Superintend- | expressed for all present and for the larger com- 
Ohio the Lewiston reservoir and a part of the | ent, statistics and water rates of the Elmira(N. Y.)| munity whom they represented the delight 
Miamiand Erie Canal and enlarged the reservoir, | water-works. From J. W. King, Secretary, sta-| which the completion of the works afforded. It 
building an embankment 4 miles long and 25 | tistics and report of water-works of Piqua, Ohio. | gave him pleasure, he said, to state as a circum- 
ft. high in places. The reservoir and water power | From W. W. Flemming, Attorney, statistics and | stance somewhat povel in munici 
thus formed were repurchased by the State in| water rates of the water-works of Charlotte, N. ©. | that all the work had been done 
1858. In 1865 the Piqua Hydraulic Company was | From J. B. Iverson, President, statistics and water | estimate, and that the $350,000 appropriated had 
formed to utilize this power and supply water to) rates of the water-works of Salinas City, Cal. | been sufficient. He com iendnted Mr. Charles T. 
the city, but failing to fulfill its contract, the| From the Water Commissioners, 25th annual re-| Davis, the chairman of the Committee on Water 
city in 1875 purchased all its rights and constructed | port of water-works of New Britain,Conn. From |for the prudence, patience, zeal and ability 
water-works. y : .,. | the Water Commissioners, report of the Holyoke | which had characterized his administration. 

The Lewiston reservoir, 46 miles from the city, | (Mass.) water-works for 1881. From R.J.Brough,| It was now (at 1:05) announced that the pum 
at a point where several streams unite to form the | City Engineer, report of Toronto water-works for| were ready to be started. Mr. Davis turned the 
Great Miami River, covers 9 — miles and | 1881, .. | Wateron Wheel No. 1; Mr. Keiley on No. 2; and 
furnishes available storage 14 ft. deep. The water) Letters to Washington, Cal., and San Quentin, | Mr. James Hayes on No. 3, and without hitch or 
flows in the river channei 27 miles to Port Jeffer-|(Cal., having been returned unopened, it is sup-| ‘hesitation ” the three great wheels commenced 
son, where a dam directs it into a feeder canal 18/ posed that there are no water-works at those |to revolve, the nine pumps were set to work and 
miles long, to Lockington, whence the ** hydraulic | places. water at the rate of 12,000,000 gallons per diem 
canal,” 6 miles long, leads to the water-works. commenced to go up hill through the pipes to the 
Franz Pond of 6 acres, Versailles Pond of 23 acres, reservoir. 

A collation was then served, after which Mr. 
Davis, as chairman of the committee, read a state- 
ment giving a history of the difficulties encoun- 
tered and overcome in the building of these works, 
and expressing his pleasure that as he had intro- 
duced the first resolution in relation to the new 
reservoir, he could announce, as he was about to 
retire from the Council, that the new works are 
completed. 

In response to calls, s hes were then made by 
Messrs. A. M. Keiley, Henry G. Cannon, Maxwell 
T. Clarke, W. H, Williams, J. Taylor Ellyson, W. 
H. Scott and G. Watt Taylor, in which there were 
liberal acknowledgements of the city’s indebted- 
ness to Mr. Davis and to his committee, and to 
Col. Cutshaw and his assistants. 

About 3 o’clock the proceedings of the day were 
brought to a close, and the party returned to the 


city. 

ens the gentlemen who were present were 
J. James R. Croes, civil engineer, New York, and 
Colonel Warburton, late an engineer officer in the 
British service. 

It is not stated above, but isan importané fact 
not to pass unnoticed, that the water used in turn- 
ing the water-works wheels flows into the canal 
below the Three-Mile locks, and comes on to Rich- 


mond to turn the wheels of the Tredegar, the Gal- 
lego and other mills. 
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and Swift Run Pond of 56 acres, also feed the 
hydraulic canal. There are three water powers, 

tively of 20 ft., 17 ft.and 13 ft., bead and 
fall. The pumping machinery comprises two 
double-acting Flanders pumps of 14-in. bore and 
20-in. stroke, driven by Turbine wheels, one 
24 in. for domestic and one 48 in. for fire supply. 
The water is pumped directly intothe mains with 
90 Ibs. fire pressure. Distribution is by 9 miles of 
cast-iron pipes of from 12to 4-in. diameter, with 
60 fire hydrants, 30 gates and 450 taps. For ordi- 
nary , the canal, which is 35 ft. above the 
city, ee: water without 3 arent of 
the pum rvice pipes are of galvani iron, 

The popialation in 1880 was 6,817. The daily con- 
sumption is 180,000 gallons. 

The works have cost $80,000 besides the $300,000 
paid for the canal and water rights. The bonded 
debt is $290,000 at 6 and 8 percent. interest. Fur- 
ther financial statements are not given. 

The works are managed by three trustees. J. 
W. King is the Secretary. 


CCCLII,—SALINAS CITY. 


Salinas City, California, in lat. 38° N., long. 
121° 45’ W., in the Salinas Valley, was settled in 
1868, and incorporated as a city in 1874. 

Water-works were built by a private company in 
1878, taking the ere ia 3 artesian wells of 
depths of 80, 200 and ft., and pumping the 
water by a 10-in. Knowles pump into three tanks, 
two of these containing 90,000 gallons, at 45 ft. 
above the city, for domestic use, aud one holding 
40,000 gallons, at 75 ft. elevation, for fire purposes. 
A second Knowles pump is provided for tire pres- 


RICHMOND, VA., WATER-WORKS. 



































The new water-works of Richmond, Va., were 
officially opened on Thursday, June 29. From the 
account in the Richmond Dispatch we quote the 
following description of the works and the cere- 
monies attending their opening. 

The new works are located on the north or bluff 
bank of the canal at the Three-Mile lecks, which 
are—or rather were, for they are things of the past 
three miles from the basin and about two miles 
from the northern limits of the city. The build- 
ing which shelters the pumps and wheels is of un- 
dressed granite. There are two stories, each of 
lofty pitch. On the first are the wheels, pumps 
and all the machinery. The second is to be a 
grand pavilion. Small spaces on the two floors 
will be cut off for offices and workshops. 

The building is a handsome one. 

The wheels are novel. They are vertical tur- 
bine. There are three of them, and to each are 
attached three pumps. The water has a 20-ft. 
fall, and the works will have a real working 
capacity of 12,000,000 gallons per diem, all of 
which will have to be lifted to the reservoir, some 
4,000 ft. distant, and uP a height of 175 ft, 
These pumps were planned by Mr. C. A. Snuth, of 
St. Louis, and were made by H. A. Ramsay, of 
Baltimore. In 1880 the city offered $1, in 
prizes for the best three water-works’ plans 
offered. Mr. Smith’s was accepted. Colonel Cut- 
shaw has superintended all of the engineering, 
including the construction of the conduit. 

THE WATER-POWER 

comes into the conduit from James River at 
Bosher’s dam, or the Nine-Mile locks. The old 
canal—displaced by the railroad built upon the 
tow-path—was not sufficient. For the whole dis- 
tance, six miles, it had to be deepened, widened 
and straightened, and oftentimes through beds of 
solid granite. That was a great and costly work, 
but a necessary one. The city now has all the 
water-power it will need for years and years to 
come, and it is believed that it will be little 
affected by droughts and freshets. The old works 
were affected by both. 

However, the big steam-pump is at hand at the 
new works ready for all such emergencies. It was 
built by H. R. Worthington, exhibited at the Phila- 
delphia Centennial in 1876, and bought and erected 
by the city during the great of 1881. It 
can furnish 6,000,000 gallons per day, which is 
nearly as much as we new use. 


MOST OF THE PROPERTY 





The Railway Age, giving a summary of the 
railroad building for the first six months of 
1882, says: ‘‘ The totals are astcnishing. While 
only one-half of the year is gone, and that 
inc mane the several winter and spring months, 
when the work of construction, particularly 
in the Northern States, is generally not even 
commenced, and, while there has been a great 
ery about overdoing railway building, and many 
predictions made of impending financial dis- 
aster, we find that track has been laid on at 
least 179 lines, in 87 States and Territories, adding 
a mileage of main track ing no less than 
4,990, or, in round numbers, 5, miles, It must 
be remembered that those os show only the 
main track, and do not include sidings and second, 
third, and fourth tracks, of which hundreds of 
miles have been laid. How extraordinary has 


sure. 

Distribution is by 5 miles of cast-iron pipe of 
from 6 to 3-in. diameter, with 22 fire hydrants 
and 12 gates. The number of taps is not given. 
The city does not pay for fire-hydrant service. 
Wrought-iron service pipes are . Thepo 
tion in 1880 was 1,600. The consumption is not 


given. 

The capital stock of the co which sup- 

plies borh gas and water, ar ,000. There 

isno debt. further financial statements are not 
ven. 

= B. Iverson is the President, and J. P. 

Lauritzen, Superintendent. 


CCCLIII.—WESTCHESTER, PA. 

Westchester, Pennsylvania, in lat. 39° 58 N., 
long. 75° 35’ W., is on an elevated ridge between 
Brandywine and Chester Creeks, and about two 
miles each. 

It was settled in 1780, and incorporated as a bor- 
ough in 1789. ; 

Water-works were built by the borough in 1841, 
taking the supply from Bath Springs, near the 
town, and pumping it through 4,800 feet of 8 and 6- 
in. cast-iron pipe into a reservoir. 

In 1854 an additional supply was obtained from 
Chester Creek, 2 miles trom the town, and 
penpes into the reservoir through 10,560 ft. of 

in. pipe. A basin 125 ft. square is formed at the 


wha Company, but additional tracts were 
bought from other parties for building and other 
purposes, and now we own near 200 acres between 
the and Main street, the whole peculiarly 
well situated for a public park, and is now being 
put to that use. So we will not only get new 
water-works, but out of the water-works 


priation a fine park—a thing we would not soon 
have gotten otherwise. 


that many more even must be built before the 
necessities of the country are supplied. With the 
it outlook we see no dan of excessive 
railway bu this year. total railway 
of the United States is now more than 
i 107,000 miles.” 
laid, and a new reservoir built, 150 by 175 ft., and |. 
14 ft. deep. It is 91 ft. above the pumps, and | eral 





- and under the charge of Tue West SHore Roap.— Springfield (Mass.) 
from 35 to 100 ft. above the town. These works | tain James Duval. The train stopped a little w ican sa Work onthe West Shore 
were built after plans of Isaac 8. Cassin, C. E. 

Distribution is by 11 miles of 


cast- 
from 12 to4-in. diameter, with 90 fire hydrants 
and 1,000 taps. Lead service pipes are used. 
The population in 1880 was 7,043. The 
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EXNGINEERING (IN Ews) TE MEXICAN yen AT PASO DEL 


From a correspondent in Paso del Norte we have 
received several communications containing inter- 


It is stated that enterprise in the town (El Paso) 
is slow, as it is entirely in the hands of Mexicans, 
foreigners being unable to own property within a 
belt of 60 miles from the border. 
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esting information concerning the work now be- LITERATURE, 
ing done, and that contemplated. On May 5 the H cr egr nei 
Tribune Building, New York City.| grade of the Mexican Central Railway had been War, aa ee Sa ood Banitery tinny 


virtually completed to the city of Chihuahua, a 
distance of 224 miles south, and track had been 
laid on 157 miles of road; while the contractors 
were moving on to the first 50 miles south of Chi- 
huahua, 

On May 4, the road was opened for business from 
Paso del Norte to Gallego, 140 miles south, one reg- 
ular passenger train being run each way daily, 
also one material train and one freight, besides 
various specials and extras. The letter states that 
it begins to look quite business-like. There were 
at that time six coaches and two baggage-cars bor- 
rowed from the Atchison, Topeka & Santa Fé 
Company, for temporary use until the cars belong- 
ing to the Central arrived, several of which were 
then on the road. 

The passenger depot and general office building 
is of adobe and is nearly finished. The plan is 


pee Bey swe R. I. Reprinted from ourth 
ual Report of the State Board of Health of 
Rhode Island, 1882. 


Mr. Gerhard has made a very complete and con- 
cise digest of the theory and practice of plumbing 
and drain laying. No composition could well 
be clearer, more explicit, or better illustrated, 
and it is no detraction to say that it is far above 
the level of the public understanding. It would 
require at least an amateur knowledge of house- 
drainage to follow the reasoning, and we can es- 
pecially commend it to the amateurs as a safe cor- 
rective of much of the nonsense imbibed by that 
class of sanitarians. It would be a good idea for 
Mr, Gerhard, or the Rhode Island State Board of 
Health to publish a health tract made up of de- 
ductions from this pamphlet, without the argu- 
ments. The public desire to be told the right 





SATURDAY, JULY 8, 1882. 


EDITORIAL ANNOUNCEMERTS. 


Terms *. Gubsoription—Te the aed Sanee one 
Canada, annum, postage; parts o 
Europe, $5, payable in advance, "iuemittances at the risk 
of the subscriber, unless made y reenered sites or by 
draft, check or P. O. order, patio 20. H. Frost. 


Terms of Advertisi +—One inch, 12 lines, one inser- 


$50; = « Year, $50 sO.” SP Special 5— vas ice and long that of a hollow square, with a plazzita or court thing to do with very few words, and in an 
time will be 2 given ¢ ven on application, er _ ene | ‘| in the center, in which there will be two fountains. authoritative way; and this is just what health 


time, payable quarterly. 


boards are afraid to do, for fear they will ad- 
vertise or antagonize business interests. Wide pub- 
licity should be given to the statements about cowls 
or ventilators on pages 24and 25, and one plumbing 
humbug exposed. Householders should know that 
they are unnecessary and useless on the tops of 
ventilating pipes, ‘the committee of the Sanitary 
Institute of Great Britain having found by a series 
of experiments that no exhaust cowl submitted to 


The long side is 280 feet, parallel to the track; the 
other side is 186 feet inlength. ‘It will contain 
some thirty rooms, baggage, ticket-office, lunch- 
rooms and general offices, viz.: General superin- 
tendent office and private office, superintendent 
of telegraph, superintendent of transportation, 
cashier’s office. The chief engineer will have five 
rooms.” The train dispatcher will occupy a room 
in the second story, over the arched entrance to 


Asteton for Publication in the current wunher 
ld be received at the office of publication not later 
then MThureday morning, and advertisements not later than 
Friday noon. 


Correspondence w ochijocte which naturally belongs 
to the trovines of journal! is solicited. y 
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CONTENTS. the court, furnished with bay window, giving him | *hem for trial caused a more rapid current than 

uninterrupted views both up and down the track, ae ae rs er) vos arena oe 

PAGE. CORRESPONDEN' Paozr|and high enough to be above all obstructions. oo cold weatner they frequently 

Pav etier fe ity 7 al One nd Boone : 8 With the exception of the second story the build- | °®™¢ the closing of the pipe by ice, at the roof 
—~ ns O way 


line, by the freezing of the moisture condensed by 
contact with the cowl. Another valuable point is 
made on page 52, where the public are advised 
against contract work in plumbing; and we have 
reason to believe that it is now quite common to 


itan Board of Works. orks 227\° Val EE a ae ogg | ing is strictly “* Mexican in design, and will, with 
The History and Statistics of \Instances of Tidal Waves 


end Dintietion: tas! aon its modern improvement in the interior, be a 


Richmond, Va., Water |The Office of of County Sur- | pleasant change to the weary eye of the American 
traveler, from the uniform regulation depots of 

Growth of Railways... .... 229 and Rural Im- : 

EprromiaL Derantunst : | 2a4| the A., T. & S. F., and the 8. P, & T. & P. R. R.’s 


on over the river ; something new and interesting to | b@ve plumbing work done on commission. To ex- 

triago del del Norte a a Comm oa Prime those who pth cS aeecaind to wait an “ik or pect good contract work in plumbing, in the light 
‘tary Plumb ee eee EE OTe ee two for custom house inspections of baggage, |°f perience, is simply preposterous. One 
rine Int t Polytech. Coat of Building a Rail- 204 etc.” reason for this state of affairs is that 
Chariton B, Kid.231| New New York Finances... In regard to other improvements now in progress | Plumbing establishments are universally small 

of Tventions Bn _ General Sete we quote as follows: ‘ Round-house to accom- and irresponsible concerns ; but the best and chief 





THE n new issues in » Van Nostrand’s Science Series, 
will be one on ‘‘ Railroad Economics,” and another 
on ‘‘ Wrought Iron Bridge Members,” both by 
Prof. 8. W. Robinson, of the State University of 
Ohio, and a third one, of ‘‘ Pocket Logarithms” 
(4 places). 


modate twelve engines is now being commenced. 
Freight house is nearly completed. Machine shops 
will soon be started, and I will guarantee that in 
one year longer Mexicans from the interior, who 
came here to the bull-fights in December last, 
would not recognize that portion of Paso del 
Norte in the vicinity of the railroad grounds. In 
fact, the advent of a railroad in this ancient town 
has wrought wonderful changes in all directions. 
The old merchants who one year ago had solid 
doors and blinds, now have modern glass doors and 
windows to their stores, and some even became so 
very extravagant lately as to drive wells and have 
force pumps and hose in front of their stores to 
keep down the dust.” 

Another letter received but a short time since 
states that the depot is progressing very well, con- 
sidering that all mill work comes from Chicago. 
It is partly under roof, and all the walls are done, 
The round house is under way, and will also 
be of adobe with stone foundations. Messrs. 
Lantry & Burr of Topeka, Kansas, are doing the 
mason and adobe work. 

Regular trains are now run to Laguna, a dis- 
tance of 165 miles, where stages connect with Chi- 
huahua. By leaving Paso del Norte at 10 o'clock, 


reason for the existence of so much unsatisfactory 
plumbing work is not so much a lack of conscience 
on the part of the plumbers (although it may well 
be doubted if they have any), or of knowledge of 
correct sanitary theories (for they are pushed at 
them without end), as the fact that the materials 
provided for the trade are unsuitable for the pur- 
pose. In no vital feature of house construction is 
there such a lack of scientific, or rather common, 
sense adoption of proper mechanical expedients. 
The sanitary profession has been called into being 
to protect the world against the plumber; after a 
dozen years or so they have succeeded in muzzling 
him, so to speak; what ought to be done, and what 
progress is leading us to, is to abolish him and his 
pipes altogether. It is not creditable to the me- 
chanical ability of sanitary engineers that they 
have not succeeded in constructing absolutely and 
permanently gas and water tight conduits from 
the water-closet to the sewer, and it is still less 
creditable to their enterprise that they have not 
considered the expediency of founding an entirely 
new system of materials. 

That Mr. Gerhard himself has doubts of the 
ground he stands upon is suggested by a remark 
on page 39: ‘‘If we could have ideal sewers, 
house drains and soil pipes * * * * * * * :” 
and he is hardly to be blamed for the contradic- 
tion in the first paragraph of the pamphlet where 
he says: ‘It isthe purposeofthis paper * * * 
to establish rules * * * which, if carefully 
observed, will secure * * * work * * ofa 
positively safe character.” is positively safe 
if the work is done perfectly, if the joints are all 
tight, if the building does not settle, if the floors 
do not shrink, if carpenters do not drive nails into 





A NEW architectural volume recently issued deals 
with “‘ Interiors and Interior Details,” and covers, 
in fifty-two large quarto plates, a large number of 
original designs of Halls, Staircases, Parlors, 
Libraries, Dining Rooms, etc. Together with 
special designs for Low Cost, Medium and Elabor- 
ate Wood Mantels, Sideboards, Furniture, Wood 
Ceilings, Doors, Door and Window Trims, Wain- 
scots, Bank, Office, and Store Fittings, in Perspec- 
tive, Elevation and Detail, making a valuable 
series of Suggestions for Architects and Architect- 
ural Designers. The price of this volume is $7.50. 





THE JOURNAL OF THE ASSOCIATION OF ENGINEER- 
tnG Societies for April is received. Its contents 
are a Theorem of Statics, with some Graphical 
Applications, by Prof. Chas, A. Smith, Washing- 
ton University, St. Louis. The Best System for| a. M., the passenger can breakfast at Chihuahua the 
Transit Work, by G. A. M. Liljencrantz, C. E.,/next morning. Locations have almost been com- 
Chicago. Changing the Gauge of Railroads while | pleted to the Durango line. 

El Paso on the Texas side is growing rapidly 
O. Tribute to the Memory of A. L. Holley by J. | and will, no doubt, make a thriving town, having 
F. Holloway, Cleveland. Proceedings of Engineers | four roads—the A. T. & 8S. F., the 8. P. R. R., the 
Societies in Boston, Chicago and Cleveland. The|T, P. R. R. and the M. C. R. R., and one prospec- 
price of the Journal is 30 cents per number and/| tive road, the E. P. & W. O. R. R.,a narrow 


copies can be had by addressing H. G, Prout, 12| gauge proposed to run to White Oak mining dis- 
Barclay St., N. Y. City. trict north, 
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lead pipes, if the iron soil pipe is not cracked, if | reasoning. In commercial life he stood very high | Works, of Buffalo, has beendissolved. GrorakrC. 
it is not too thin, #f it has been properly tested, | for his faithful attention to engagements and his | Bett purchasing the interest of Mr. METCALFR. 


and if the work is carefully watched, properly | inherent honesty. 
superintended, and inspected forever periodically, 
etc., etc. 

Would it not be more creditable to the profes- 
sion, not to say more satisfactory to the public, to 
construct the ideal sewer and house drain, instead 
of having all this bother and nightmare? 
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THE RENSSELAER POLYTECHEIC INSTI- 
TUTE. 
















































sistant Engineer Mechanical of the Dock Depart- 
ment of this city. He had charge of all the 
machinery in the department, and his long ex- 
perience and thorough knowledge of the theory 
and practice of every branch of construction with 
which he was called into contact, rendered him ex- 
tremely valuable to the service, while his courteous 
demeanor endeared him to bis associates. At the 

At the recent annual ineeting of the Alumni of 
this institution, the chairman of the Committee 
on Eudowment announced that subscriptions had 
been received from graduates to the amount of 
$25,000. Asthe work is but fairly inaugurated, 
all were greatly encouraged by the success so far 
attained, 

The graduates have undertaken to raise the sum 
of $100,000; but it is not proposed that the move- 
ment shall stop there; it contemplates, eventually, 
the establishment and endowment of new profes- 
gorships. and the enlargement of the facilities for 
study, sv as to cover the latest developments in 
practical science and engineering. 

The Institute has always maintained the highest 
standard of requirements from its graduates; and 
asan acknowledgment of faithful work in the 
past her sons now propose to aid her to maintain 
the enviable position she has held so long among 
the technical schools of the country. 

————_- -— «+ @ -- 


OBITUARY. 


CHARLTON B. Kip was born in Philadelphia in 
the year 1836, and died in this city on the morning 
of Sunday, May 28 last, at the age of 46 years. 

Mr. Kid entered the Engineer Corps of the 
United States Navy May 21, 1857, as Third Assist- 
ant, and in July of the same year he was ordered 
to duty on the United States steamer Merrimac. 
Mr. Albert Stimus, who distinguished himself in 
building, and in operating the iron-clad Monitor 
in the engagament with the Merrimac at Fortress 
Monroe, was Mr. Kid’s chief engineer on his first 
cruise in the navy, and always spoke of him in 
the highest terms. In August, 1859, he was pro- 
moted to the position of Second Assistant, and in 
February of the following year was detached from 
the Merrimac, ordered to the United States 
steamer Niagara in April, and was at 
tached to her while employed in laying the 
first telegraph cable between Europe and America. 
He was highly complimented by his chief en- 
gineer for many suggestions regarding the arrange- 
ment of the telegraph machinery. In February, 
1862, he was examined and promoted to first as- 
sistant engineer, and during the same month 
ordered to the Rhode Island. This vessel was 
employed to supply others engaged in blockade 
duty, and was constantly in service, the voyage 
extending from New York to Galveston. To the 
ability and untiring energy of Mr. Kid was due 
the successful duty performed by the vessel. In 
June, 1862, he was ordered to the Powhatan, 
but Congress baving appropriated a large sum 
of money to enable the Navy Department to 
experiment with various kinds of machinery, 
Mr. Sherwood, the Chief of the Bureaw of steam 
engineering, selected Mr. Kid as the best qualified 
person to conduct these trials. At the time Messrs. 
Dickerson and Sherwood were disputing as to the 
value ofexpansion of steam and the type of valve 
gear to be employed, aboard of emivent engineers 
was organized, and machinery erected on the 
grounds of the Novelty Iron Works of this City. 
Mr. Kid arranged all the apparatus and organized 
the plan of conducting the experiments. The 
calculations and deductions were all made by him 
and have since been published and largely copied 
in engineering works. In December, 1867, Mr. 
Kid resigned from the navy. During his service 
he earned the reputation of being a man devoted 
to his duty and profession, singularly modest in 
his nature, very gentle in his judgment of others, 
a thoughtful student of much culture and sound 


the following communication was received from 
the Engineer-in-Chief: 

New York, May 31, 1882. 
To THE Boarp or Docks: 

GENTLEMEN: It is with very great regret that I 
have to report that Mr. Charlton B. Kid, Assistant 
Engineer and Superintendent of Section of this de- 
partment died on the 28th inst. 

I have been associated with Mr. Kid during all 
the time I have been in the service of this depart- 
ment (nearly seven years) aud I wish to bear my 
ym eee to his very faithful and valuable service 
during all that time. 

Mr. Kid was a man of ability in his profession, 
of sterling integrity, devoted to bis work, careful 
and correct in all he did, affable in manner and a 
general favorite with all who camein contact with 


(nearly eleven years) had given hima famiharity 
with its affairs that it will be impossible to re- 
piace. His death is a severe loss, both personally 
and officially, to myself and all his associates. 
Very —— ully, your obedient servant, 
G. 8. GREENE, JR., Engineer-in-Chief. 

The following preamble and resolutions were 
unanimously adopted by the Board: 

Whereas, The Engineer-in-Chief has this day re- 
ported the decease 1n this city, on the 28th instant, 
of Charlton B. Kid, Superintendent of Section 
and Assistant-Engineer Mechanical; and, 

Whereas, The services performed by the late 
Charlton B. Kid, in the several positions which he 
has, from time to time, filled in the Department of 
Docks, have been of the highest order and ex- 
ceedingly gratifying to the Board of Commission- 
ers, and at all times in the interest and to the 
credit and welfare of the city; therefore, be it 

Resolved, That the Board of Commissioners of 
Docks have learned with great regret of the 
decease of Charlton B. Kid, Superintendent of 
Section and Assistant-Engineer Mechanical, and 
take this method and opportunity of recording its 
high appreciation of the faithful services rendered 
the Department during the many years of his con- 
nection therewith. 

Resolved, That this Board express its sincere 
sympathy with the family of the deceased at the 
irreparable loss they have sustained, and, as a 
mark of respect, attend the funeral services on 
the occasion thereof. 

Resolved, That the foregoing preambles and 
resolutions be inserted in full in the minutes of 
this Board, and a copy thereof be transmitted to 
the family of the deceased. 


sce | oo > - ——----- 


PERSONAL. 


C. 8. Dwiaut bas been re-elected Chief-Engineer 
of the Chester & Lenoir Railroad. 


CapET ENGINEERS CHas. G. TaLcott, Geo. R. 
SALiIsBuRY and Gzo. E. Barp have been promoted 
to Assistant Engineers, from the 20th June. 

M. Rectus, chief engineer of the Panama Canal 
arrived in this city on Monday from Aspinwall, 
quite prostrated with one of the disgases of the 
isthmus. He is on his way to Europe. 

ENGINEER CorPs PromMOTION.—The retirements 
of army officers, under the compulsory retirement 
clause, causes the following promotions in the 
Engineer Corps: Major O. M. Pos, of Gen. SHER- 
MAN’S staff, and Major Davip C. Hovston, to be 
lieutenant colonels; Captains Wau. LupLow and 
Ww. A. JonEs to be majors. 

Cou. W. R. Hype, a civil engineer formerly in 
the employ of the Central Pacific Company, died 
recently at Castor, Idaho. Of late years he had given 
his attention principally to mining. Col. Hyde was 
a member of the American Society of Civil En- 
gineers, and a life- nember of the California Acad- 
emy of Sciences. 

The copartnership heretofore existing between 
Grorae C. Be, 8. J. Fretps and James 8. Mer- 
CALFE, under the firm name of the Niagara Bridge 


first meeting of the Board of Docks after his death | 


him, and his long service in the department | 


About eleven years ago Mr. Kid accepted the | 
position of Superintendent of Section and As-|Grorce C. Bet and S, J. Fievps. 





The accounts of the late firm will be settled and 
the business continued under the same name by 


Mr. ASHBEL WELCH, President of the American 
Society of Civil Engineers, and one of the oldest 
and most respected engineers in this country, bas 
been appointed by the Governor of New Jersey a 
member of the commission which is to examine 
and report on the available water supplies of the 
State, and the best method for preserving and 
utilizing them, with especial reference to the 
supply of the cities of the State. 

Mr. W. R. Garrison died at Long Branch, July 


| 1, from injuries received in the railroad accident 


near that place a few days before. He was a son 
of Commodore C. K. GARRISON, and was, from 
early age, interested in his father’s railroad plans 
and properties. He had been a director and Presi- 
dent of the Missouri Pacific, director of the New 
York City & Northern, President of the Metro- 
palitan Elevated and a director of the Manhattan 
Company. He was ‘argely interested in the ele- 
vated roads in New York on his own account, hav- 
ing been connected with them almost from the 
beginning. 

Mr. NicHotas H. Decker, an old and well- 
known contractor, committed suicide by throwing 
himself before a heavy wagon in Johnstown, N. 
Y., June 24, He had a stroke of puralysis a few 
months ago, which seriously affected his mind. 
Mr. DECKER had been engaged in many impertant 
works. His last contract was the extension of the 
third and fourth tracks of the New York Central 
frem Rochester to Buffalo. He had many.con- 
tracts on the New York Central,and had built 
parts of the Worcester & Nashua, the Providence 
& Worcester, the Lake Shore, the Staten Island, 
and other roads. 








RECENT INVENTIONS. 





NOVEL RAILROAD TIME SIGNAL. 

This novel railway signal consists of a vertically 
moving signal slide carrying a pointer moving 
over an exposed scale. A rod is connected to and 
extends upwardly from the slide, and has a feed 
movement for drawing said slide upwardly. Com- 
bined with these devices is an electro-magnet and 
generator, an armature with an automatic make 
and brake, a contact-maker or circuit between the 
battery or generator and magnet, and a tripping 
device connected to the feed movement, whereby 
a passing train will cause the signal to be dropped, 
closing the circuit on the magnet, thereby caus- 
ing the armature to be vibrated, the feed move- 
to be actuated, the slide to be raised and the time 
since the train passed to be indicated. 

KAILROAD CROSS-TIE. 

This improved tie is made of iron in one piece 
and is composed of a flat horizontal base-piate cut 
outin its utiddle portion and a vertical web ex- 
tending the entire length of the base and termin- 
ating at the ends, with boxes adapted to receive 
wooden blocks, on which are secured the rails by 
bolts passing through the box and wooden block. 

NEW METAOD OF PROPELLING VESSELS. 

This construction embodies a reservoir and pipes 
on board a steamship, the pipes being run fore 
and aft and provided at their ends with branch 
pipes, and then approaching each other, so that 
currents of steam and water escaping from said 
branch pipes will impinge upon each other, to give 
motion to the boat. 

PILE FOR USE INTHE CONSTRUCTION OF WHARVES, 
ETC. 

This novel pile consists of a hollow central 
metal, and wood end sectiong, the lower one of the 
latter having an orifice connecting with the cham- 
ber in the metal section. Ferrules on the end of 
the metal section receive the ends of the wooden 
sections, which are secured by bolts having split 
heads to receive brace-rods. 

YIELDING AND BUOYANT PILE BREAK-WATER. 

Another similar invention by the same party 
comprises a break-water constructed from single 
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piles hinged to a water-bed anchorage and grouped 
together in sections, each section being connected 
to the next by chains, and each pile of a group 
connected to its adjacent one by a link near its 
top. 
Rw PROCESS OF UTILIZING EXHAUST STEAM. 

This process of utilizing exhaust steam consists 
in forcing the exhaust steam of an engine intoa 
tank of water of high temperature by a jet of live 
steam, then forcing the steam into a superheater 
from said tank to be revivified, and there mixed 
with a jet of air from a pump; then passing it into 
the steam receiver, when it is in condition to be 
conveyed to the engine. 

APPARATUS FOR SUPPLYING STEAM IN CITIES. 

This invention consists of a steam generator, 
with a high and lower pressure steam-main, com- 
bine 1 with a pipe conveying steam from the high 
pressure main to an engine, a pipe to convey ex- 
haust steam from the engine to the lower pressure 
main, and a pipe to convey exhaust steam from 
the exhaust main to the place of use. 


WasHInaton, D. C. F. B. BROocK. 
a 0 0 ee 


CORRESPONDENCE. 


THE METRIC SYSTEM. 
Boston, July 1, 1882. 
EprItorR ENGINEERING NEws: 

The International Committee of Weights and 
Measures, at its session of Oct. 2, 1879, unanimous- 
ly adopted the following resolutions : 

1. ** The International Committee of Weights 








and Measures adopts, for its publication and its 


official use, the following system of abbreviative 
signs for the metric weights and measures,” 
2. “The International Committee charges its 


Bureau to bring, by circulars, this system of abbre- 
viative signs of the metric weights and measures 


to the knowledge of the Governments of the High 


Powers contracting(for the support of the Interna- | above mentioned, simpl 


tional Bureau of Weights and Measures),and to re- 
commend them to favor,by appropriate measure, its 
general introduction in their respective countries.” 
(Proceés-verbaux des séances de 1876, page 42. 

This system of abbreviations, which therefore 
has an international significance, was printed in 
ENGINEERING News of April 8, 1882. 

Just one year subsequently, at the session of 
Oct. 2, 1880, the International Committee of 
Weights and Measures unanimously adopted reso- 
lutions vigorously defining the liter for scientific 
purposes, and adding two new denominations, 
with their abbreviations, for expressing the mi- 
nute quantities of volume and weight frequently 
required in scientific work. 

The resolution defining the liter is as fol'ows : 

‘The International Committee of Weights and 
Measures adopts, for its publications and for its 
official use, the word liter to express the volume 
of one kilogram of pure water at its maximum 
density. The thousandth part of a liter, that is to 
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IRON BRIDGES. 
The prevailing form of iron brid 
truss for long spans, and for short the plate girder. 
The change from one form to the other occurs 
| usually at lengths between 60 and 100 feet. These 
statements apply more definitely to recent prac- 
tice than former. The older iron bridges are very 
promis-uous, both as regards form and manner of 
| putting together. Some of the first iron bridges 
jin the State were Howe trusses, one of which went 
down in the Ashtabula disaster. But in place of 
the latter we now find what 1s probably the strong- 
est iron Pratt truss in the State, so that people need 
not now go around Ashtabula to avoid a second 
catastrophe. 

The parts of truss bridges were formerly united 
in various ways, sometimes by bolts, notches, and 
locks, and often by riveting in place. But at pre- 
sent the method by pins and eyes prevails, especi- 
ally for the longer trusses. In upperchords, how- 
ever, though the tie rods are usually attached by 
pins, yet for increasing the rigidity they are made 

| continuous by veces cn splice pieces extending 
past the pin-holes. The forms of parts of bridges, 
|as well as the methods of joining, are almost as 
though stereotyped. Thus the * eye-bar” is an 
article of manufacture, and is used in all parts of 
bridges except upper chords and struts or columns. 

Upper chords and end posts are most frequently 
made of two channel bars, 12 to 18 inches ce 
with webs vertical. They are joined on top by a 
longitudinal plate extending the whole Jength and 
rivited to the flanges, while the bottom side is lat- 
ticed or “‘laced.” ‘‘Web” members serving as struts 
are most frequently composed of two channel bars 
at a distance apart, and connected by diagonal lat- 
tice slats riveted on. Sometimes, however, the 
two channel bars are rivited by their webs to the 
flanges of an I-beam. Formerly Phoenix, Keystone, 
box, and other columns, nearly or quite closed, 
were much in use, but they appear to have given 
place almost entirely to such open columns as 

from the necessity ex- 
perience has developed of painting every inch of 
| surface in iron bridges. 

Most engineers require forms such that a paint 
brush can touch every part, either inside or out. 

| The advantage of this © sere from the fact above 

mentioned of the rusting of truss rods aud of tin 
roofs from moisture and smoke. The statement 
also, which has come to my notice, that tons of 
|rust have been removed frum tubular bridges, is 
|in point. 

Floor-beams, made by riveting four angle-bars 
upon the edge of a plate,—two upon each edge at 

| opposite sides,—are the most common, The sec- 
|tion approaches that of the I-beam. Plates are 
often riveted on topand bottom, part of the length, 
to increase the strength at the middle part where 
the moment of strain is greatest. These beams are 
most frequently suspended from the pins of the 
| trusses by inverted *‘f]” bolts. But when there is 
| scant room below a bridge, for water-way or oth- 
| erwise, they are in some cases rivited to the ver- 
| tical struts. 
| The stringers are most frequently of rolled I- 
| beams, 

The lateral stiffening is much better attended to 
in iron bridges than in wooden ones. The lateral 
ties not only vary in size, from end to middle, but 


is the Pratt 



















say, the volume of one gram of pure water at | 


its maximum density, will be designated by the | is queety a lateral system at both the bottom 
word milliliter, and by the sign ml, The thous- | an top chords. ak 3) 
andth part of the milliliter, namely, the volume | Plate girders are usuall formed by riveting 
sew , : | angle-bars to the sides of the webs, top and boi- 
of a milligram of pure water at its maximum | tom, then across these a flange. The latter is in- 
density, will be designated by the word microliter, | creased by additionat ‘lifts ” laid on in the middle 
and its sign will be the letter A.” (Procés-verbaua | portion, These plate girders are usually of um- 
des séances de 1880, page 30.) | form depth, though some have been met in which 
ae : the upper flange or chord was arched so as to 

The use of the liter in this sense was thus ex- | nearly join the lower chord at the ends. Vertical 
plained : | stays of angle-bars are riveted to the web through- 
‘« All volumes determined by hydro static weigh- | athee 3 ares ~~ eae ae oe the a 
hen ate tan thd aelioeaas u ae :_| their object being to preven e buckling o e 
ings will consequently be expressed in liters, in | webs. Most usually the two girders of a bridge 
stead of of cubic decimeters, in milliliters, instead | are joined by riveting to the floor-beams, so that 
of cubic centimeters, and in microliters, instead of | all forms a connected system. An angie-plate then 
cubic millimeters.” (Idem, page 29.) is oP ag tena = floor-beams and guders, to pre- 

: : bas ‘te erm. Vent the latter from swaying or careening. — 

The adoption of the turn microliter and its sym-| But on some roads many of the plate girders 
bol A to designate the thousandth part of the milli- | pave wooden floor-beams; the latter sometimes 
liter is in conformity with the practice previously resting directly upon the lower flanges and some- 
adopted in respect to the meter, by which the word | ae See ee to a gi ee ba - 

: a a | and serviceable si ge. where the suffi- 
micron and its symbol « are used to represent the ‘cient water-way, consists of plate girders, about 
thousandth part of the millimeter. 10 feet apart, with lateral and sway bracings, and 

The symmetry of this notation was completed | upon which are mounted the wooden floor-beams. 


differ in size according to span, width, etc. There 





by another resolution, which announces, “ the | This plan is carried down to I-beam girders of 10 


s * . | feet or less. 
word microgram and the use of its symbol y, to aie instances weak iron bridges have been 


| *Extract from a paper read at the annual meeting of 1881 
| of the American Society of Mechanical Engineers. 


indicate the thousandth part of the milligram.” 
(Idem, page 56.) Cc. H. Swan. 
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iron arched ribs fr 
tho abutsrenta,Sthpond et Channel ron eat 
curing the same to trusses ata suitable num- 


ber of points. : 

At the t day man iron bridges are 
found to be too weak, This is due not to any en- 
gineering defect. but to the growth in weight of 
freight loads and rolling stock. We now find 60- 
ton locomotives where formerly there were 40; 
and 20-ton loads per car where there were 10. 
Hence bridges designed to a strain of 10,000 pounds 
per square inch of iron section, asdue to the for- 
mer loads, must now stand 15,000, or perhaps 
more. This is unfortunate since an iron bridge is 
so difficult to strengthen in a satisfactory manner, 
and so difficult for the road-men to get renewed. 

Expansion and contraction of iron bridges is 
provided for in a one end on rollers. In 
short spans, however, rollers are dispensed with, 
and the bearing plates slide. Often the observed 
expansion reported 7 ee attendants does not 
account for the whole variation of length, even 
where rollers are in use. It is believed by some that 
the rolling resistance under so much weight is so 

reat as to spring the piers where piers are tall. 
Thus it appears that strains, due to constrained 
expansion, may be too great upon chords to be 
ignored in calculating total strains. 


STRAINS UNDER MAXIMUM LOADS. 


In proportioning the parts of bridges for resist- 
ing their strains, a great variety of detail exists in 
the present practice. We find no “live” bridge 
engineer cf to-day adopting a fixed maximum load 
per foot for all spans, even for the same road ai d 
the same trains ; neither do we find the same frac- 
tional part of the ultimate or elastic resistance of 
the iron adopted for the sllowable strain for all 
parts of any one bridge. The factor of safety is 
**a thing that was” to such an engineer. 

In the first place the quality of the iron is al- 
lowed to differ for different parts of bridges. 
Tension members are never made of onything bet 
*- double refined” iron, that is, iron thut has been 
double rolled. This consists of taking ‘*‘ muck 
bars” (the result of first rolling from puddle 
blooms), cutting and piling them. reheating toa 
welding heat, rolling into bars, then cutting, pil- 
ing, and reheating again, when they are rolled to 
the needed sizes. Compression pieces are single 
refined, in which the last piling und rolling above 
described is omitted. (Channel bars of columns 
and upper chords are thus treated. 

Afar quality of double refined iron in bars 
should have a tensile strength of 50,000 pounds per 
squure inch ; an elastic limit of 26, to 30.000 
pounds per square inch ; should stretch 15 per 
cent. in 8 incites ; bend 180° around a cylinder of 
diameter equal its thickness without fracture ; 
and when kicked and broken should show a fil rous 
structure. Such iron in the regular truss tension 
members is usually allowed to be strained to 10,000 
— per square inch for the maximum load, 

n some cares fluor-beams are allowed 8.000 
pounds only, because they are strained nearly to 
the maximum allowed for each passage of load, 
This is true of floor-beams, because the greatest load 
occurs when under the drivers of the locomotive, 
In the main truss. however, the maximum strains 
are only reached when the whole train is to the 
maximum, a condition which does not happen with 
every train. The _—- hangers for floor- 
beams are usually allowed only 5,000 to 7,000 
pounds. Struts and upper chords are comput+d 
as columns, and on asupposed basis about 8.000* 
pounds square inch. This low value is probably 

rtly due to the fact of single rolling for channel 
ron. 








ASSUMED MAXIMUM LOAD. 


In calculating the maximum strains there are 
two ways of treating the question of the maxi- 
mum load. ist. By pets the greatest actual 
train weights, such as two of the heaviest locomo- 
tives, followed by a train of the heaviest loaded 
freight cars; then computing the strains as static 
+ ffects to which results are added, for ‘‘ dynamic 
effect.” about 25 per cent. for spans of about £0 
feet, 15 per cent. for spans of about 50 feet, 10 per 
cent. for spans of about 75 feet. and diminishing 
to no per cent, at spans of 100 feet and over. 2d. 
By assuming fictitious train weights which are 
uniform per foot for the span, but which are much 
the greatest for short spans. Thus, for some 
roads on this plan, the assumed load for calcula- 
ting strains is 6.000 Ibs. per foot for 10-feet spans, 
4,000 for 40-feet spans, 3,000 for 150-feet spans and 
2,500 for 500-feet spans. 

This diminishing scale is to be accounted for as 
providing, first, for impact: the latter being great- 
est for short om because so much more quickly 
passed by the forward end of a train, and causing 
an application of load which is so sudden.as to be 
of the nature of a blow; and, second, because 
short spans have the locomotive itself for the max- 
imum load, while longer spans can only be cov- 


* By a rational formula for columns, published by the 








writer since this 5 ees Se eee SS 
shown that this but a little over 6,00u pounds, 
See Van ae Mag. foe fune, 1888 : 
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adding 
cred Jortion of the train. 
CRYSTALLIZATION OF IRON IN BRIDGES. 
the deterioration of iron in use by 


AMERICAN CONTRACT JOURNAL. 


to the one or two locomotives | to amount to an oscillatory or vibratory movement | 


of the whole bridge. 
A BRIDGE INDICATOR. 
In order to study these effects more satisfactorily, 


eryetallising, there are differences of opinion and|as well as the ‘dynamic effect” of a moving 


too 


few facts. One man will present evidence of | train upon a bridge, an instrument has been de- 


stailization, while another will produce equally | vised which might be called a bridge indicator, 


good evidence inst it. It rs that data are 
too uncertain. 

are found to be crystalline, it is not known whether 
they were not sv when putiv. But this matter 
will be settled in due time, because positive data 
now exist as to the condition of iron in existing 
bridges. When the future engineer shall examine 
the parts of these bridges, and compare notes with 
the former records, we shall know how about 
crystallization. 

STEEL BRIDGES. 


We are now at the verge of a steel petige era, 
several important steel bridges being already built 
and in process of construction. The more serious 
mechanical difficulty in this direction is already 
overcome in the existence of machinery for the 
manufacture of solid steel eye-bars. Steel is in 
every way better fitted for bridges than iron. It 
is less subject to deterioration, becoming more 
uniform in results of manufacture, has an ultimate 
strength of nearly double that of iron, and an elas- 
tic limit from two to three times as high. Con- 
sidering the strength, it is but little. if any, more 
costly. This step from iron to steel is but the nat- 
ural course from cast-iron up, which latter mate- 
rial is now entirely abanduned as a material for 
bridges, except for unimportant members, such as 
wali plates, packing pieces, etc. 


SWAY BRACING, 


In both wood and iron bridges ‘‘sway” bracing 
is universally employed in deck bridges. But 
such bracing is held in doubt by some, except at 
the ends of the bridge, where it should he 
especially strong. The reason given for this belief 
is that where one truss receives a greater strain 
than the other from any such cause as wind against 
the train, train at one side, as in double-track 
bridges, curved track, etc., each truss should be 
allowed to remain ina plane. But the sway braces 

reserve the cross-section, so that if one truss 

eflects more than the other, each truss must 
careen to one side to some certain corresponding 
extent at the mid-spin, but not at the ends; be- 
cause here the solid abutments prevent, This 
forces the chords laterally out of a straight line, 
causing horizontal transverse strains upon them, 
The eye- bars on one side of the lower chord would, 
under these circumstances, be strained more than 
those on the other side, an inequatity which would 
disappear in the absence of sway bracing. Not 
only would the main trusses be effected, but the 
lateral bracing at top and bottom would be 
strained unduly, and probably higher than pro- 
vided for in the oversight of this matter. The old 
Ashtabula bridge was an iron deck, and who can 
say to what extent the sway bracing was respon- 
sible in the failure of it? 

Though the one consideration of greater flexi- 
bility of cross-section seems to favor the omission 
of sway braces, in that we thus obtain freedom 


from stresses in one system of bracing as due | P© 


those in another system, yet it is probable that the 
yielding cross-section will allow the train, while 
under wind pressure, to be forced to a greater 
inclmation toward the leeward, thus causing a 
provable greater displacenent of the center of 
gravity of train toward the leeward truss, and 
increasing the strain on the latter. 


VIBRATIONS AND STRAINS, 


In observing the deportmept of a bridge as a 
swift train passes over, the parts are seen to be 
much agitated, Tie rods will often fly about at the 
middle parts to a very considerable extent. This 
has evidently received some attention by engineers, 
because in a few instances tie rods at the crossing 
points have been found tied together apparently 
to stop vibrations. That all such vibratory move- 
ments cause direct strains in the vibrating parts 
there can be no doubt ; and it is unfortunate that 
these vibrations cannot be predetermined so that 
the strains resulting from them can be calculated. 
Could these be accurately determined, it is probable 
that the practical maximum working stress for 
ae iron in tension could be safely raised from 
10,000 pounds per square inch to 15,000 pounds ; a 
margin being still left between the latter figure and 
that for the elastic limit for indeterminate strains 
due to such movements as considered below. 


LURCHING OF THE BRIDGE. 

In some cases the whole central part of the 
bridge is also in an agitated condition, both verti- 
cally and horizontally. There seem to be various 
causes for this, such as want of perfect balance in 
the drive wheels and connect ae ores in perfect 
alignment of rails, e~pecially in the vertical ; 
wandering of the wheels from side to side over the 
i. 4 inches ¢ cm bepress Sonam ate 

y of curves on bridges, tangen 
points on bridges, etc. some cases this seems 


the object of which is to give a graphic record of 


hen rods taken from a bridge | the movements of a bridge as a train passes it. 


TESTING AND SELECTING MATERIAL, 


In the selection of material for bridges, great 
care is exercised by bridge companies, much 
greater, indee’, than is usually supposed by the 
mass of people who ride over their bridges. Some 
bridge companies make tests of the materials not 
— or required by the railway companies or- 

ering. For instance, the Detroit Bridge Com- 
| pany examines all the eyebars for a bridge by pilin 
|@ quantity of them and passing the pin throug 
jthe eyes at opposite ends simultaneously. An 
bar preventing the passage of the pin is thrown 
}out. Then the bars are individually tested to a 
| tensile strain of 15,000 pounds per square inch, and 
| again the pins must similarly pass. If any eyebar 
| has stretched so as to prevent the passege of the 
| pin itis rejected. Such a practice would discover 
| hidden flaws, and would pay if dixcovering such 
| flaws only at the rate of one in a hundred bridges, 
| A flaw which would probably have been made 
| known by such a test was aciually discovered by 
| the ruad master of the Baltimore & Ohio Railway 
| in one of his iron bridges, and the piece had to be 
jremoved. A first-class catastrophe might have 
| here resulted except for the keen eye of the road 
master, There are those who object to straining 
iron going into a structure, especially beyond the 
working load. But a test which will discover the 
| few hidden flaws that would otherwise pass unob- 
| served, will probably more than offset imaginary 
jevils due to strains which, though within safe 
| limits, are somewhat in excess of the adopted 
| working load. Accordingly this test is believed to 
|be a most excellent one, but of the few bridge 


| companies conferred with in regard to it by the 


| writer, 1t has been found in use only in the one 


instance named, 

All companies do more or less testing with test- 
ing-machines, including ——_ ranging from small 
**test specimens” to full-sized bridge members. 

| Tests fur tensile resistance are by far more plenti- 
ful than compressive, but a good number of the 

latter are on record including full-sized bridge- 

columns. It is a quite common practice, how- 

ever, to test a piece taken from a large bar rather 

| than the whole bar itself. Large bars are thus 

| found to have a lower tensile strength than sinaller 
rolled bars. 

Testing-machine tests for tension, to meet the 
present demands of bridge builders and companies, 

| must make known at least three quantities: Ist, 
the elastic limit; 2d,the ultimate strength: and,38d, 
the percentage of total elongation of some speci- 
fied portion of the original bar, usually 8 inches. 
In some cases the greatest reduction of section is 
noted, and by some this item is preferred to the 
percentage as above. 
> As regards the elastic limit, it is found not to be 
rfect, that is to say, some permanent elongation 
is alway experienced by iron before arriving 
at what is usually adopted for that limit. But 
practically these elongations are nearly propor- 
tional to the increments of load, and extend nearly 
through the whole rauge of Joading up to the so- 
called elastic limit. Beyond this limit, however, 
they rapidly increase. The point where this change 
|takes place is noted as the elastic limit. This 
| limit, thus found, is given a more rational show- 
ing from the fact that, if at any point within it, 
the strain be relieved and then restored, no further 
permanent elongation is experienced till after pass- 
ing the previous condition of strain. At pormts 
beyond the elastic limit, however, this is not the 
case. An extended examination of iron specimens 
will verify the followmg facts: 1. im- 
mediately from the rolls, which have not been 
subjected to jars or other causes of strain, will ex- 
perience permanent elongation at very slight 
tension, ‘This is true also of bars direct from the 
annealing oven, even though they had previously 
been subjected to violent mechanical action. In 
these cases there appears to be no limit of perfect 
elasticity. 2. A gradually applied and removed 
tension within the usually acce elastic limit 
uces a permanent elo . which will not 
increased for like or less tensions as above 
stated. This is also true of compression. 3. A 
specimen which has been strained, as indicated in 
2, will take a permanent set for a slight reversal 
of the strain. 4. At the t where the 
nent elongations cease to be nearly rtional to 
the increments of load, or to the elastic eloriga- 
tions, we find the usually elastic limit. 
Some of these facts can be verified by simply 
straining a piece of annealed wire by hand. 

But the most common tests in use among brid 
builders, and which are at once both inval 
and fortunately of 


smith, consist, ist, of bending a can ee ceeanee 
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cylinder whose diameter equals the thickness of 
the bar, and which the bar must stand without 
fracture to be accepted; 2d, of nicking a bar on 
one side with w cold chisel, and bending it simi- 
larly as in ist with the rick at the bow of the 
bend, when it will usually break, slowing a frac- 
ture which must be fibrous and free from glisten- 
ing points or faces, Very frequent use is made of 
these tests in the smithy workshops where waste 
pieces of bar ends, which have no other value ex- 
cept for scrap, are put to a most valuable service. 
HEADS OF EYE-BARS. 

Inu the manufacture of one very important part 
of iron bridges, viz., the eye-burs, a number of 
methods are in use. One consists of forming the 
heads by a separate operation and then welding 
them upon the bars. The weld is made close to 
the head without upsetting the bar near the weld- 
ing point. This must certainly reduce the sec- 
tional area of the bar at points so near the weld as 


Y|to be heated but not worked, because the heat 


cannot be taken without corroding the iron, and 
thus eating away a small portion. But where 
full-sized bars of this kind have been tested to 
destruction, it appears that the rupturing point is 
always at some intermediate part of the bar con- 
siderably removed from the head, thus ae 
the reduction by burning to be unprejudicial. 
This practical ignoring of the ee reduced end 
sections appears to be due to tke influence of the 
head. This conclusion is verified by experiments 
in tension on extended necks of wrought iron, the 
fracture always occurring at some intermediate 
point in the neck, 

In other cases heads are formed on the bars by 
welding several thicknesses. of iron upon the side 
of the bar, thus giving a sufficient body of metal 
to form the eye. The reduction of section, above 
mentioned, by fire corrosion will take place here 
also, but actual experiment has shown it to be 
without objection for reasons above given. 

—_—_—_ nt << > oo ee -- 


SHRINKAGE IN RAILWAY VALUES. 


The Financial Chronicle, in a late issue, illus- 
trates the immense shrinkage in the market value 
of railroad stock during the past twelve months, 
by giving a table showing that 115 corporations 
have lost $514,000, 00, if a comparison of the bigh- 
est prices of 1881 is made with the present prices 
of the present year, 1882. The shrmkage of some 
of the stocks and their percentage of decline is 
given as follows: 


-~——— Shrinkage ~, 

Per cent, Valu 
Chicago, Burlington & Quincy. .. 65 $34,269,507 
New York Central..... ... ; +e 28,058,128 
ED ENG. « dah cvadtodeweae “ededen 4 15,064,953 
Northern Pacific...........+- .-+++ ++:%2&% 10,092,000 
“ SF UNE, as cise secs 21% 9,044,000 
ME aribictss chevasen egadduhace q 10,280 009 
™ WPOGTOG . occ ccs Kctnicscotiees hf 12,380,000 
Missouri, Kansas & Texas............. 27 11,277,000 
Denver & Rio Grande.... ............ 61 17,787,000 
TE, cscs dos caccepdcncecsece 28 8,400,000 
CE IG dbo dcbncdape cascdscs one 10,076,000 
Texas & Pacific................ +. 80% 11,160,000 
Oregon River and Navigation Co......62 11,190,000 
Ls sale thckwigededeceantsse cheeses 15,100,000 


An inspection of these shrinkages by investors 
who were so unlucky as to invest at the top of the 
market during the height of last year’s speculative 

riod ought to be enough to give them a fit of the 
nlues, unless they sold out before the market de- 
clined largely. 

ee eee ”:~—~— 
INSTANCES OF TIDAL WAVES IN THE 
GREAT LAKES. 


The recent Cleveland tidal wave revives specu- 
lations as to the origin of these remarkable but not 
unprecedented lake phenomena. One theory is 
that they are caused by tornadoes which only touch 
the earth for a few miles and then bound off into 
the upper air, to return again, repeating this ope- 
ration until their: force is spent. The fact that a 
dark cloud, with wind, traveled with the wave 
when the latter was observed at Cleveland, would 
seem to show that the origin of this one is to be 
sought in atmospheric influence. The Cleveland 

gives the following resumé of similar phe- 
nomena in the past:—On Lake Superior, in 1789, 
opposite Isle Royal, there was a sudden fall of fuur 
feet in the waters. When they returned they did 
so with a rush, the vibration continuing for sev- 
eral hours. In 1834 the waters above the Sault 
Rapids suddenly receded, and in half an hour re- 
turned with great velocity. In August, 1845, Dr. 
Foster states that while in an open boat between 
Copper harbor and Eagle River, an enormous surge 
twenty feet in height and crested with foam, roll- 
ed toward the shore, succeeded by two or three 
swells. Dr. Foster observed repeated flows and 
reflows of the waters in 1847. 1848 and 1849 which 
or followed storms on the lake. In 1851 

. D. Brockway reported, in a perfect calm, a sud- 
den mse of one foot and three inches, and in 
another two and ove-half feet. The Lake Superior 
News of July 17, 1855, reports extreme fluctuations 
between the hours of 9 in the morning aad 4 in the 
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evening. Father Andre, in 1670, while on Green 
bay, reperted a three feet rise, but this was accom- 
nied by a north-wester. On April 14, 1858, the | 
ilwaukee Sentinel pene a change of level in 
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Frederick Law Olmstead, Brookline, Mass.; 3d. R. 





—— neva yen the ad of that sur- aon 
vey has n neg’ ° am to C. E., of New York; Rudolph Hering, C. 
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the County Surveyors themselves. But I believe | Dr. J Raymond, Health Commissioner of 
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itt Clinton, at Otter creek, on the | their ee in our setseemse ie ed re-  Elwy ees Ss" 
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Cana‘fa shore, a wave came in nine feet in height, | quiring that records should be kept of all surveys 


and the same occurrence took place at Kettle 
creek, twenty miles distant. Another in 1830 re- 
rts three waves at Madison dock, Lake county, 
.. the first rising fifteen or twenty feet. In 1844 
or 1845 a wave came into Euclid creek. fifteen feet 
in height, carrying everything before it. On No- 
vember 15, 1845. the water at Cleveland suddenly 
fell two and eight-tenths feet during a high wind 
from the south-west. The Toledo Blade records a 
change of ten feet on December 5, 1856. On June 
1, 1872, at Charlotte, which is at the mouth of the 
Genesee river, the water rose twenty-two inches. 
In May, 1855, the waters of Seneca lake exhib- 
ited a like phenomenon of continued rise and fall 
of sixteen anda half inches to two feet through 
two days. Similar agitations of the waters have 
been observed in Lake Geneva in Switzerland. 





THE OFFICE OF COUNTY SURVEYOR.* 


BY FRED HOWELL. 








We, of Ohio, have been the first to inaugurate 
an association of surveyors. Other States are fol- 
lowing after us, and I believe these organizations 
will be the means of great professional improve- 
ment, and that they will ultimately raise the 
office of County Surveyor to the important posi- 
tion it was originally intended to occupy, and I 
hope that every member of this association will 
take a deep interest in making our meetings both 
interesting and instructive, so that the standard of 
our profession may be raised, and the people bene- 
fitted thereby. 

There have been some arguments used against 
perpetuating the office of County Surveyor, owing 
to the fact that candidates are the choice of some 
poli.ical party, and no account taken of his qualifi- 
cations. This, I am not only willing to acknowl- 
edge, but am anxious to have changed, and the 
remedy is simple. 

Make no person eligible to the office of county 
surveyor who has not been a practicing surveyor 
for some years, or who bas a diploma from some 
college, or who has not passed an examination be- 
fore some competent board, to be appointed by the 
Governor, or other proper authority. Then letthe 
nominee, who is the choice of the people, hold the 
office. 

We are thus tap ef that the competency of the 
county surveyor shall undergo a test, while at the 
same time the competency or ability of the other 
county officers is not called into question. Thus 
the importance of the office will be recognized. 

The present laws gives the county surveyor con- 
siderable arbitrary power, and the people knowing 
that his work has more legal vzlue than any other 
surveyors, makes it very necessary that he should 
be fully competent to perform his duties. 

One of the difficulties the surveyor of the present 
day has to contend with is, not so much to makea 
correct survey, as to follow the linesof former 
surveyors, taken with incorrect instruments. 

We need better instruments than are generally 
used. A surveyor, even if not the best in the 
world, can do tolerably good work if he has good 
instruments to work with; but I have seen some 
men try to run lines with instruments that I would 
defy the first professors of mathematics in the land 
to carry a straight line with. 

Our laws provides that the office of county sur- 
veyor shail be = with stationery and all 
other suitable articles needful for the proper dis- 
charg eof his office duties, and I have no doubt 
the intention of our lawmakers was to provide 
suitable instruments. Could we show our 
present legislators the ridiculousness of fur- 
nishing pens, ncils and paper to make 
elaborate calculations on, when the instruments 
used in obtaining the data for such calculations 
were altogether incorrect and unfit for use, I 
think they would soon amend the wording of the 
laws so that there could be no mistake as to their 
meaning, and thateach county would be furnished 
a set of instruments of sufficient fineness of make 
to enable the County Surveyor to do practicably 
correct work. 

Again,while the law makes the County Surveyor 
responsible for the correctness of his work, it says 
in effect that he shall not have the assi tance of 
competent chainmen, one dollar a day being all 
the law allows them. 

I claim that the surveyor’s assistant or rear 
chainmen, should be as competent as the surveyor 
himself to carry the line and make correct meas- 
urements, and should be entitled to an adequate 
compensation. 

Tam satisfied we have the best m of public 
surveying that has yet been devised—the United 


* Read at the third annual meeting of the Association of 
eee of Ohio, held at Columbus, in January 
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and 


plats, in 
thus 


giving a large amount 
the incumbent of the office and mak- 
ing it remunerative, thereby inducing! 
gone men to strive for the position, instead of | 
orcing them into other branches of business. 

Not only should the field notes of the original | 
surveys be kept in theoffice of the County Sur-| 
veyor, but all subsequent surveys should be prop- 
erly recorded in that office, with indices corre- 

nding to the omen sections. The records 
should show for whom the work was done, at what 
time, and what new witnesses, if any, were taken. 
A record of this kind would be of the greatest im- 
portance to the people, as well as of great aid to 
the surveyor. 

Now, if the County Surveyors have, in the past, 
neglected the business of keeping the records, for 
which I think they have sufficient excuse (no per- 
sons being very anxious to work unless they get 
paid for it), there is the greater reason why this 
state of things should c ‘ase to exist. 

We must have all laws relating to the office 
overhauled and revised, have none but competent 
and honest men to fill the office, then get our legis- 
lators and a to uphold it by our showing 
them the difficulties of restoring lost corners, and 
the great amount of litigation likely to ensue from 
their loss, call their attention to the importance 
not only of preserving records of ail landmarks in 
the office, and of the equal necessity of perpetu- 
ating the evidence of corners established by United 
States surveys by permanent monuments. The 
government marks were temporary, to last merely 
until the lands should be occupied, when, it was 
supposed, the owners would have interest enough 
to perpetuate them by durable monuments, instead 
of which the witness trees are ae destroyed by 
the very parties whose interest should protect them. 
This destruction should be at once s . 

Permanent monuments should be set at all 
corners of originally surveyed townships by the 
County Surveyor, and at the expense of the coun- 
ty. Indeed, all persons to whom I have spoken 
on the subject, seeing the difficulty of restorin; 
those corners when lost, would be glad to have all 
section corners, as well, properly established and 
marked, and would be very willing to have the 
expense paid from the general tax duplicate. I 
would recommend that immediate steps be taken 
to have the laws so amended as to require every 
surveyor, on establishing corners, to put down 
something permanent that would show for itself 
that it was put there for a purpose, thus protect- 
ingit from removal or destruction. To further 
this end, the surveyor should be allowed, trom 
the county treasury, a fair compensation for every 
monument so located by him. 

A material very well suited for this purpose, 
and which could be furnished very cheap, would 
be vitrified pottery, similar to drain or sewer pipe, 
moulded ina rectangular form, with the proper 
letters and figures on the faces, representing 
township, range, and section. 

All surveyors practicing within the county 
should be commissioned, qualified, and give bond 
the same as the County Surveyor, »o that the peo- 
ple might have their choice of surveyors to do 
their work, and at the same time have the assur- 
ance that it was done by competent men; but all 
surveys should be returned to the office of County 
Surveyor for recording, and all surveys not so re- 
corded should have no legal or official value. 


of work to 





SANITARY AND RURAL IMPROVEMENT. 


Delegates from the various sani and rural 
improvement societies will hold a conference at 
Warwick Woodlands, Greenwood Lake, New Jer- 
sey, on July 7, 8 and 10, for the purpose of form- 
ing a national association and for discussing 
various topics of moment and interest. Promin- 
ent among these topics will be ‘‘ Water Supply and 
Sewerage Problems;” ‘Public Parks and Tree 
Planting;’ ‘‘The Prevention of Nuisances;”’ 
‘“‘School Hygiene and Adornment;” “Sanitary 
Tracts;’ ‘‘Women and Household Sanitation; 
‘‘The Electric Light in Towns and Villages,” and 
‘*The Causes and Prevention of Malaria.” Among 
those expected to attend and read essays are the 
Hon. Erastus Brooks and Dr. Elisha Harris, of 
New York State Board of Health; Dr. John S. 
Billings, Vice-President National Board of Health, 
Washington; B. G. meee, Heeeeiaey Connecti- 
cut Board of Education; Dr. E. M. Hunt, comeaey 
New Jersey State Board of Health; Col. George 
one Civil Engineer, of Newport, R. I.; Frank- 
lin B. Hough, Chief of-the F Division of 


the Deparumens of Agrionm, gton; Mrs. 
Isabella Beecher Hooker, of Hartford; A. M. Bell, 
M. D., editor of the Sanitarian; Prof. Henry 
Morton, President Stevens Institute, Hoboken; 


the County Surveyor’s office, | F 
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Ee n Waller, Ph. D.. New York School of 
ines; Dr. T. O’C. Sloane, Ph. D.; William Rupp, 

. C. §.; Warren R. Briggs, sport; M. C, 
—— M. E., New York, and Col. Jobn Y. Culiyer, 
Brooklyn. 





COMING SOCIAL SCIENCE MEETING. 


Arrangements have been made by members of 
the American Science Association to hold 
their regular annual meeting at Saratoga. Sept. 4, 
the meeting to continue in se-sion four days. Tho 
general sessions will be held in the evening, and 
department meetings in the morning. On the 
first evening an opening address will be made by 
the President, Prof. Francis are of Yale 
College, New ven, Conn., and this will be fol- 
lowed by the annual 


report of the Secre‘ary, F. B. 
Sanborn, of Concord, Woes. On Tuesday evening 


there will be addresses and reports from the De- 
partment of Education, and exercises will be 
observed in commemoration of the late Charles 
Robert Darwin, of England. On Wednesday 
evening the annua! election of officers will take 
place, and an address will be delivered by Miss 
Barton on ‘‘ International Relief Associa- 
tions.” On Thursday evening addresses will be 
made by President Angell, of the Michigan Uni- 
versity, on ‘‘ The Relations between China and the 
Unitea States,” and by the Rev. Washington 
Gladden, of Springfield, Mass., on ‘ Musicat 
Forces.” On Friday evening an address on ‘‘ The 
Factory as an Element of Civilization,” will be 
delivered by Carroll D. Wright, of the Massachu- 
setts Bureau of Statistics of Labor. Papers will be 
read and discussed at the Department meetings in 
the morning. Among those announced are the 
following: “The School and College Curriculum 
of America and England,” by Miss Helen Magill, 
P. D., of Swarthmore College, Penn.; ‘* The Educa- 
tion of the Hand,” b rs. L. E. Caswell, of 
Boston; ‘‘ The Civilization of American Indians,” 
by Miss Alice C. Fletcher, of Washington; ‘' Boards 
of Health.” by Walter Channing, of Boston; a 
per on “‘ Insanity—the Management of Chronic 
nebriates and Insane Drunk ” by A. N. Blod- 
tt, of Boston; “The Sanitary ndition of 
ing Schools,” by D. F. Lincoin of Peekskill ; 
‘**The Health of Criminal Women,” by Eliza M. 
Mosher; ‘ Professional Ethics,” by Theodore 
Bacon, of Rochester; ‘‘Disfranchisement for 
Crime,” by James F. Colby, of New Haven, Conn.; 
“The Penalties for Crime against Property,” b 
Hamilton Andrews Hill, of Boston; ‘ al Self- 
Government in the Northwestern States,” by 
Edward W. Bemis, of Johns Hopkins University ; 
‘*The Modern Assessments of Co-operative Plan of 
Assessment,” by George M. Sharp, of Baltimore, 
Md. Several reports will be made on factory and 
tailroad labor. 








FOR A COMMON PRIME MERIDIAN. 


WASHINGTON, July 6.—Mr. Belmont, of New 
York, called up his motion in the House to-day for 
the reconsideration of the vote by which the 
House refused to order to a third reading the joint 
resolution authorizing the President to call an 
international conference to determine on and 
recommend for universal tion a common 

rime meridian to be used in the reckoning of 
ongitude apd in the regulation of time through- 
out the world. The vote was reconsidered and 
the joint resolution read the third time and 
passed. 
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NOTES. 


Cost oF BUILDING A RAILROAD. 


The Atlanta (Ga.) Constitution thus reports an 
interview with Major J. W. McCracken, who has 
charge of the building of the East Tennesse>, Vir- 
go & Georgia Company’s new line from Macon 
to 


me: 
“ To start with, how long is your road ?” 
“Tt is 161 miles long with 12 miles of side-tracks 
—total 178 miles. 


** How much did it cost to survey the line and 


locate it ?” 
** Colonel Sam and I rode over the line from 
80 to June 4. The engineer corps were filled 
out to corps just 
decided on our exact 
route.” 


‘* The route once decided on you had to buy the 
ht of way. How much did that cost?” 
Of course much of it was given 


* Just 000. : 
to us. but we paid to agents and for the of 


000. 
wT oon ee eee ee and tools, 
and wagons and work with—cost of 
“* About 000. You the very 
nent ok meteinet toe vine wae ie ¢ building 
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trestles, grading, etc. These are very costly. Our 
first-class in And 
Wiener 


aan Ececausoten tee geeling tclaee, 
out to rs for ing, bri 
etc., ay 00.000. The Rome extension is not fini 
and we will pay out nearly enough to make the 
total to contractors go - to $2,000,000.” 
“ for breath! Thank you. Track 
graded the next is cross-ties—cost of these ?” 
“ cost us laid in the track $460,000. 


«* After the cross-ties comes the rails. What did 
these cost ?” 
e rails 56 Ibs. to the yard. They cost 


“ wei 

in New York, $e, 850. To this must be added 
freight from Perth Amboy to Macon, Atlanta and 
Rome. Say in all $900,000.” 


rails comes the depots. What about 
these ?” 


“« We have paid out $216,000 for the ground for 
depots, yards, etc., the most of it in Atlanta and 
Macon. We have contracted for 20 depots at a 
cost of $75,000. They are to be tasty modern 
wooden depots. Of course our city depots will 
cost much more. We have not yet arranged 
definitely for these.” 

‘* How about the equipment ?” 

‘We shall use the did equipment of the 
rest of our line for this division, but to bring it up 
to the standard we have ordered for its quota to 
the general equipment 400 new coal cars, 600 box 
cars and 20 passenger cars, at a cost of $750,000, 
and 26 new engines at a cost of over $300,000.” 

That closes it up. Let’s recapitulate; For tents, 
machinery, tools, etc., $175,000; for location and 
right of eve for grading, bridges and 
trestles, $2,000,000; for cross-ties laying them, 
$460,000; the rails, $900,000; de ands and 
depots, $291,000; and equipment, besides what the 
rest of the line contributes, $1,050,000, making a 
total of $4,926,000 for 173 miles. And that is what 
it costs to build a first-class road, as figured by one 
who paid out the money. 

‘* Where was the most of this paid out ?” 

‘In Georgia. The $2,000,000 for contractors was 
all paid out in Atlanta and most of it spent here. 
The $150,000 for survey and right of way was all 
paid out in Georgia. The ,000 in cross-ties 


was paid along the Macon & Brunswick road for | 


the Macon Division and along the track of the 
le for the Rome Division. The $291,000 for the 
epots and unds and most of the $175,000 for 
getting ready was spent here. Our bills for ten 
months with one house in Atlanta were over $75,- 
000. We have spent about $3,000,000 for labor and 
material that circulated in Georgia.” 


New YorK FINANCES. 


According to the monthly statement of the city 
debt, i duly 5 by Comptroller Campbell, the 
total funded debt on the day of June was 
$136,041,807.59, not including $13,971,729.40 reve- 
nue bonds, i in anticipation of taxes. The 
bonded debt of the annexed district above the 
Harlem River, which is included in this statement, 
is $875,500. On the last day of June the amount 
in the sinking fund for the redemption of the city 
debt was 884,989.21. During the month of 
June warrants amounting to 786,106.49 were 


For instance, he will inject boric acid into the| 
a sheep. j 
blood willcarry the antiseptic through every part | 
of the body, and when the unfortunate onions that | 
thus innocently preserves its own flesh for future | 
consumption comes under the care of the butcher, | 
it will be found that the mutton will keep perfectly | 
wholesome for a considerable period. An inven-| 
tion which has a more practical ring about it 
comes from Berlin in the shape of an iron chess- | 
board fitted with magnetized pieces. In transat- 
lantic traveling this singular chess-board will be 
appreciated by w travelers if, as the inventor 
ckaima, the pieces retain their position even if 
the ship heels over. 


GENERAL INTELLIGENCE. | 


We solicit and are alwaye pleased to publish in these 
umns any items of interest that may be furnished us. 


GAS AND WATER. | 
ImpuRE WaTER.—Toronto is in trouble in regard to 
the impurity of its water. 
Yorkers WatTer-Works.—The re 
is received. The E 
Wilson, states that 





t for 1881-82 | 
neer and Superintendent, W. W. | 
works were never in better order | 
than at —— A new Worthin duplex pumping 
engine has been added during past year, and the | 
system of distribution has been increased to an aggre-| 
gate of 23.4 miles of pipe. There are 250 hydrants, | 
154 gates and 496 meters. The daily consumption has | 
been 840.000 gallons. The total rain-fall for the year 
has been 39.89 inches, of which the greatest, 6.78, was | 
in June, 1881, and the least, 1.02, in a ge a The | 
total receipts for the year were $22,562. The cost to | 
pump, distribute and pay interest per 100 cu. ft. for | 
the year was 13.30 cents. 
Gas-Works at Newport, 0.—Speaking of the City | 
Council a local paper says: ‘‘ This body will meet to- | 
night, and, among other things that will come up for | 
their consideration, is the gas question. It certainly is | 
the observation of every intelligent person, that in 
towns and cities gas-works are always located near 
some river or stream, and at points least offensive and 
obnoxious to their inhabitants, and where the ground is | 
of little value. One reason for this is to give facilities 
for dispensing of the refuse from all works of this kind. 
We have located in this city a coal gas-works without 
any facilities for ng of its refuse in that portion 
of our city, which, in the near future, should me 
the most populous, and the d the most valuable of 
any, and yet the owners one and residents of 
that vicinity have allowed erection of works the 
most offensive and noxious of any, without a thought of 
the future effect it will have on their property and 
homes. If any of the company or individuals than the 
proportion referred to had purchased the und upon 
“een it oe and to erect ee 
thereon same property owners w ve be- 
come alarmed and have entered a protest, and, perha; 
would have appealed, and properly, too, to the ) 
authorities for protection against erection of what 
is bound to become an intolerable nuisance.” 
Water-Works TALKED OFr.—The question of villa 
water-works at West Rutland, Vt., is being agita 
— to be taken from the brook above A. J. Mead’s 
lence. 


hap parchamed the Sowa Clly guo-worke the consiler 
t owa City gas-wor co} er- 
ation being $80,000. 

YORKVILLE, CANADA, WATER SupPiy.—A late issue 
of the Toronto Mail states that the people of Yorkville | 
are about to be compelled to face an eee con- | 
tingency in the shape of the exhaustion of their water 
supply. Nordheimer’s creek, which has been the source | 
of supply for many yam, fast dwindling into a mere 
rivulet, and the fear is felt in many quarters that but a 
short time must elapse before the creek will be non est. 
a present time there is no water in the reservoir, 





; - ly has to be obtained direct from the engine. 
drawn st the City Treasury, making a total | It qaunet, in tho natural order of things, last long, and 
of $22,844,258.88 since the beginning of the year. | the question now agitating the people is, Where are we 
From Jan. 1 to June 380, inclusive, stocks and going to get our water from? Annexation to Toronto 
bonds were issued to the amount of $14,265,784.40. as a remedy. are being made in 
Of this sum, $953,500 was for public works, street to artesian wells, 

nings and improvements; $465,000 was for ELECTRICITY. 


r adonen $427,000 was for docks and 
slips; $160,000 was for expenses and awards of the 
Assessment Commission, and $12,154,100 was for 
current expenses of the city government. 


Curious PATENTs, 


_ _Thethousands of paten's which are filed monthly 
in Washington form not one of the least impor- 
tant signs of the restless vigor and which 

le of America are d science 


isplaying in 
a But while many of these patents 
bese fick eeuha appear to be 
to a 


a 
“cranks” are almost as numerous 


BF 


RicumonD, Va., longs for the electric light, and the 
longing is ina fair way of being satisfied. 

Exectric Licnt in WasuinoTon, D. C.—F street is 
illuminated by electric lights of the Heisler Electric 
Light Company. 

Tue STILLWATER (Micsa.) Etectrric Licgut Company 
is holding back to see how the experiment works in St. 


torily. 


The dredge boats in use are fitted with all the 
fe ae ven f arog and are the most complete of any ever 
introd into the State. During the past five months 
as many miles of canal have been constructed, and it is 
e that it will soon enter Lake Hich hu, which 
is separated from Okeechobee by a strip af land of about 
three miles in width. The drainage of the lake is looked 
forward to with considerable interest on account of the 
almost universal supposition that there are vast beds of 
coal underlying its waters. 


—_eeo—_—_ 
RIVERS AND HARBORS. 


THE Mississippi river has broken the Madison levee, 
eighteen miles above St. Louis, overflowing twenty 
thousand acres of farming land in Madison county, and 
floating away the stacked wheat. 

Cincinnatt, O., July 3.—Special dispatches from St. 
Joseph and Boonesville state that the Missouri river is 
very high and rising rapidly. At the former place it 
was 2] feet and rising. and at the latter 20 feet and 
rising, having risen 20 inches in a few hours yesterday 
afternoon. . 


NOTHING FOR THE Potomac FLats.—The Senate com- 
mittee on Commerce has declined to agree to the pro- 
position to incorporate the bill for the reclamation of 
the Potomac Flats in the river and harbor bill as a 
amendment. 


CaPTaIN Eaps’ PLAN ACCEPTED.—The Mexican Gov- 
ernment has accepted Captain Eads’ plan for the im- 
provement of Vera Cruz harbor, to cost $7,500,000, 


CONSIDERING THE RIVER AND HARBOR BILL,—Wash- 
ington, July 4.—The Committee on Commerce nearly 
finished to-day its consideration of the river and harbor 
bill. An amendment was adopted by a vote of six to 
two to increase the appropriation for the improvement 
of the Mississippi River, between Cairo and the head of 
the passes, to $ ,000,000, This adds to the House bill 
the $1,000,000 asked for by the Mississippi Commission 
to close the gaps in the levees caused by the recent flood. 
$100,000 was also added to the House bill for the im- 
provement of the Missouri River. Amendments were 
adopted appropriating $250,000 for the improvement of 
Beaufort harbor and of various rivers in North Caro- 
lina, and $100,000 for beginning the construction of the 
Hennepin Canal in Illinois. The amendments made by 
the Senate committee will add to the bill as it came from 
the House about $2,000,000, making the total to be ap- 

priated more than $19,000,000. The committee 
| oie to finish the bil] to-morrow and report it to the 
Senate on or before Thursday. 


—— 
RAILROADS. 


A SURVEYING ty is now engaged in exploring a 
route for aline > cummnet the Virginia Midland i 
assas Branch ending at a Va., with Senator 
Davis’s West Virginia Central & Pittsburg Railroad. 

THE progress in the North River Tnnnel on the Jersey 
side for the last week has been 26 ft. The whole dis- 
tance completed there is 1,172 ft. The crown-plates of 
the work on the New York end have been advanced in 
the same period 8 ft. 


NorTHERN Paciric RarLway.— Meanwhile the North 
Pacific, under its new management, is more than fulfill- 
ing all its promises. Last winter was very mild and 

. Work was scarcely interrupted. The end of the 
track is now 125 miles west of Glendire, the terminus 
of last season, the Big Horn tunnel and bridge are just 
completed and the road bed is ready for the rails 179 
miles further. By the first of October, when the gw 
bridge at Bismarck will be completed, the track will be 
laid to the eastern foot of the Bozeman range, where it 
is liable to remain till another season to await the com- 
— of the tunnel at that: point. It is only a little over 

00 miles from Helena, and all the grading will be com- 
pleted this season ready for tbe rails from the east. The 
tunnel through the main range near Helena is 
much further advanced than the Bozeman tunnel. 
The drills from the east end are in about 700 
ft. already. The drilling is done by steam and lighting 
by electricity. Soon drilling will be in progress from 
the west and in the centre, so that there will be no 
delay here. We are as liable to see the cars from Port- 
land, Or., first as those coming from the east. There is 
a large force of men at work at both ends and along the 
entire route, probably fully 10,000, and most the 
work in modern railroad building is with er. 
From the west the track is about to the western t of 
Montana, and all the grade that remains to be built is 
in Montana. This will be nearly or quite completed 
this season and for the com on next year there will 
be only the track laying, with some tunneling and 
Iding. If we have another as mild winter as 

the the track may be all laid by July, but it is not 
surely expected till m\ber or r. As the 
investment crawls up above 50,000,000, there Ss 


to be a powerful motive to hasten the com 
When the North Pacific reaches Helena, we shall 
Licut Company.—Articles of -| be je, 1,565 miles from Chicago, by way of 
tion of the Racine (Wis.) and Power | St, ; about the same distance as np, which 
pn pe rene filed June 29. es is 450 miles south of here by the Utah Northern, 
They furnish light for Racine if | nearer Ch by at least 300 miles, than by the Ore- 
able to branch of the Union Pacific. On the west we shall 
TEeLecRars Wires in Evrore.—In Paris the tele- SS ec eee rane and 1,300 miles 


SAVANNAH, COLUMBUS AND Macon, Ga., have each a 
Dee Light and Power Company. Capital, 
, 


STREETS, DRAINAGE, ETC. 
Cepark Biocgs will be tried on two streets in Toronto. 
Sr. Lovuts has let several contracts for street work. 
heme yom Lake ea Ste qoee - 
—— Lake Okeechobee, a 
Ce ee 


the work is progressing satisfac- 


elena certainly is well situated to 
make a city as as Denver. The sight of so much 
work going on a us and the of so much 
more created of a boom in real estate. 
Lands that a few weeks ago could have been bought for 
less than $10 per acre cannot now be had for $100. 
Tueue now banks lave aenanieed in Helena this 
under the national system. We wish we could 
that a thousand new residences and 


were 
going to be erected this season, but labor and 
materials are too high to allow any such . Eastern 
mechanics are com in, however, and better 
rates. There is a fine field for 


work at lower 
master 
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margin of profit.—C 
can, 

C. H. Prescott has sold the Tawas & Bayles Railroad | 
to General Alger, George P. Smith and others, who will 
extend it within thirty days to East Tawas, Mich., and 
also extend it up to the pineries by July 11. 


Lonpon & NORTHWESTERN RatLway.—A pretty 
concern is the London & Northwestern Railway of | 
England, with its 1,700 miles of line and principal ter- | 
mini at London, Liverpool, ee me and Carlisle, with | 
connections to Edinburg and Glasgow. Its capital is | 
about 8500,000,000, and there are 40,000 persons em- | 
ployed to operate it. The management is in the hands | 
of a board of thirty directors, who attend to details | 
throug’ various committees—and no member of the | 
board is allowed to speculate in the stock. Every mem- 
ber is expected to give the most of his tame to the road 
one week in each month. Many improvements have | 
recently been introduced for the comfort and conve- 
nience of travelers, one of which is the chevking of 
baggage so that it will be delivered to the owner’s | 
address at the destination. 

RaILway ProGress 1n_ Texas.—At the close of 
work, July 2, on the Fort Worth & Denver City Rail- | 
way, the end of the track was at a distance of miles | 
from Fort Worth. The business of the road is good, 
and continues to increase. Crops along the line are 
splendid. 


THE ASHLAND RAILROAD Company bave filed arti- | 
cles with the Secretary of State of Wisconsin, the cap- 
ital stock being $100,U00, divided into 1,000 shares of 
$100 each. The road contemplated is to be constructed 
from a point of junction with the Chicago, St. Paul, 
Minneapolis & Omaha Railway, in the county of Bay- 
field, aud will extend to and beyond the village of Ase 
lund, in the county of Ashland. The length of the road | 
will be about 10 miles. The directors for the first year 
are E, W. Winter, of St. Paul; W. H. Phipps, J. C. 
Spooner, C. W. Porter and D. B. Taylor, of Hudson, 


THe B. & O. R, R.—The Chief Engineer of the Bur- 
lington & Ohio Railroad Conan has commenced 
locating the line of the road from Gillespie to Carlin- 
ville, Ill. A full corps of surveyors are in the field, and 
it is said that the work will be pushed to early comple- 
tion. The following officers were elected at the meeting 
of the stockholders: W. C. Shirley, President; George 
P. Merrill, First Vice-President and General Manager; 
James Walker, Second Vice-President; M. McClure, 
Treasurer; L. C. Glessner, Secretary; W. F. Gari 
Chief eer R. Towner, Acting Auditor an 
Cashier; Robert Shirley, Solicitor. The first section of 
10'¢ miles, from Carlinville and Gillespie, will be con- 
tracted for at once. 


RAILROADS IN BRaziL.—The total extension of rail- 
ways under traffic in the empire is 40271, kilometers. 
Of this extension 1,103}¢ kilometers belong to the state, 
and 637 are operating under government guarantee. 
The total capital guaranteed by the state is 167,862,- 
5723473, or, excluaing the Sao Paulo railway, 144,306,- 
7228478. Of this aggregate $16,000,0008 is guaranteed 
at 6 per cent., and the rest at 7 per cent.—The Rio News. 

CONSTRUCTION IN MicaIGAN—East Tawas, Mich., 
July 3.—Surveyors are at work on the extension of the 
Tawas and a Company railroad from Tawas City to 
this place, and will probably assume the right of way 
granted to the Alpen Bay City railroad. The machine- 
shops and round house are to be moved from Tawas City 
to this place this week, It is reported that all mills here 
= shut down and men be put on the road to hurry it 
through. 


THe ATLantic & Paciric.—A note from Boston 
states that the following telegram was received by Cel. 
H. C. Nutt, President or the Atlantic & Pacific Railroad 
company : 

ALBUQUERQUE, July 1, 1882.—This day at 3:37 PB. 
the first locomotive passed over the Canyon Diabollo 
bridge. One hundred and eighty miles of road-bed are 
ready for the track, and the contractors are pushing 
forward. Over two hundred miles of still rails are on 
hand and cross-ties to lay the great Colorado river. The 
track forces are ready, the material moving, and track- 
laying will commence at once. Ina few days the track 
will be in reach of Prescott business, and the gold, silver, 
and copper mines, and pine forests at Arizona. There 
is consiaerable activity in the coal fields. Six mines are 
already opened and delivering coal, Everything is in 
readiness to go forward rapidly. 

Lewis W. CLEMENT, 
Chief Engineer Atlantic & Pacific Railway. 


A Narrow GavuGe Scueme.—There is a rumor that 

cam Satan ap tep-oaepeatabmdmnaian aeommotes 

rom ne ul valley o U e 
towns of Suey, Gilsum and Mariow. 


SUCCESSFUL Bond NEGoTIATIONS.—A cable dispatch 
from Gen. Palmer, President of the Mexican National 
Railway Company, now iu announces his suc- 
cessful negotiation of $10,000,000 bonds of that com- 

ny, which will immediately complete the entire main 

ine from Laredo to the City of Mexico. This is the 
largest American loan negotiated in London since Gar- 
tield was shot. 


A New Hampsuire N. G. Proyect.—There is talk at | 
Keene of a narrow-gauge road up the Ashuelet valley | 
through Surry, Gilsum and Marlow. 


A New Line or Roap.—A note from Milwaukee 
dated the 29th ult, says: Day before yesterday con- 
tractors began grading at several points along a line of 
road from Wing to Northfield via Canon Falls, 
Minn. This new line, the survey of which was com- | 
pleted several weeks since, is intended by the Chicago, | 
Milwaukee & St. Paul Railway Company to furnish a | 
short connection between their river and Jowa and | 
Minnesota divisions. The right of way has been mostly | 
obtained, and the road will be pushed to completion | 
this fall. The length of the line is thirty miles. When | 
completed it will effect a saving of forty miles between | 
tne two divisions, 

A New WISsconsIN RAILROAD.—The Ashland Rail- 
road Com — has filed articles i 
capital $100, 





| chased 3,500 tons of steel rails, for immed 


| large wharf. 


ENGINEERING NEWS AND 


JULY 8, 18§2, 








those who will do more ond better werk 02 © narrower | commencing at-a pols om tbe Omabe railway at section 
‘orrespondence Springfield Republi-| 10, range 4 on 


n Bayfield County, run: to Ashland, 
be constrantion Of the oad is fkely to com- 
mence soon. 


BuyinG Steet Raus.—The 1 manager of the 
St. Paul, Minneapolis & Manitoba Railway bas om 
use a 
various points on the line of the road. 

Texas Surveys CoMPLEeTEeD.—The surveying and 
locating engineers of the Gulf, Colorado & Santa Fe 
Railway bave completed their surveys of lines of the 
East Texas branch of the road toa point of junction 
with Bremond’s Houston East & Wert Texas road. The 
Suentian is about 100 miles from the main line of the 
r . 


THE EASTERN DIVISION OF THE CANADIAN PAaciFIc,— 
ToRONTO, June 28.—Mr, C. Hammond, Manager of the 


| Sullivan & Marpoles section of the Canadian Pacific 


Railway, is here engagi men. This section extends 
from Algoma Mills 1 miles eastward, and there are 
now 750 men workivg on the first fifty miles. The 
country is very rocky and frequent blasting is required. 
At Algoma Mills the syndicate have constructed a 
In the fall they intend to build an eleva- 
tor and next summer a line of boats will run between 
that point and Chicago. 


THE New York, Texas & Mexican railroad has been 


| completed to Victoria. 


MENOMINEE Val.LEY Roap.—Mapison, Wis., July 
3.—Amended articles of association of the Menominee 
River Railway Company were to-day filed with the 
Secretary of State. he amendment consists in an 
increase of capital stock from $665,000 to $1,500,000, 
with the privilege of extending the line from its present 
terminus at Crystal Falls, Marquette County, Michigan, 
in a northe rly direction, through the counties of 
Marquette and Barga to Keweena Bay, a distance of 
sixty miles. 

PENNSYLVANIA R. R. CHARTERS GRANTED. —HARRIS- 
BURG, June 30.—Charters were issued to-day from the 
State Department to the following railroad companies : 
State Line, Brookland & Pine Creek Rail Com- 
pany, which proposes the construction of a narrow- 
gauge line, 20 miles long, in Potter County, with 
capital stock of $120,000 ; Goodrich H. Bush, of West- 
field, Mass., president ; Pike Mills & Kettle Creek Rail- 
road Company, which — buildiug a narrow-gauge 
railroad from Pike Mil , Potter county, to Westport, 
Clinton county, a distance of 40 miles; capital stock, 
$200,000 ; president, C. 8. Bushnell, New Haven, Conn. ; 
Sinnemahoning & Pine Creek Railroad Company, which 
is authorized by its charter to construct a narrow-gauge 
road 20 miles long, running along the west branch of 
Pine Creek to the source of the Sinnemahoning River, 
Potter Couniy ; capital ee ; president, 
Daniel D. Warren, Springfield, Mass. ;Garfield & Cherry 
Grove Railroad Company which proposes the construc- 
tion of a narrow-gauge road from a pointon the Phila- 
delphia & Erie road, Warren county, between 
Sheffield and Tiona, to Garfield, a distance of 15 miles, 
capital stock, $200,000 ; ent, Goodrich H. Bush, 
Westfield, Mass. This road is intended to accommodate 
the wants of the pew Warren County oil field. 


Extension Work.—Work on the extension of the 
Chicago, St. Paul & Minneapolis railroad in Wisconsin 
is progressing an The track is laid on the 
rior —— = . — me ee be 
prosecuted through to Su r City wi ne 
tion. This line, when completed, will be about 1 
miles in length, from St. Paul to Superior City. On 
the Bayfield branch grading is in good the 
ground being covered with graders. On the C wa 
Falls and Northern branch, from Bloomer ni the 
track is laid to Chetek, seventeen miles from Eau 
This line, when finished, will form the through route 
from Superior City to Eau Claire. 

Du.tuts & Iron RANGE RaILRoaD.—Engineer Case, 
with a party of eighteen surveyors, left. the city for 
se ene mente ene ee 
a camp an or supplies a ,ine 

4 th will draw 


Thomas Sexton. From this camp the 
its supplies for the work of surveying and 
line, which will now be as fast as possible 


both ends. The whole line from Duluth to Vermilion 
will be permanentl i 
Semennes Se i neue ee pane in the city several 
ays, superinten operations person. 
Lee and party are making good progress from 
ion this way, and have secured a good line. Mr. Stone’s 
advices from the man in charge at the mines are of the 
most flattering nature, and moré men and supplies have 
= sent up ro Duluth this week. E 
the mines is go ° D ¢ 
there to justify the building of'a railroad, Mr. Store has 
not a doubt.—Duluth Tribune. 

Tue W. & L. E. Exrension.—Norwalk, Ohio, July 4. 
The track-layers on the Wheeling & Leke Erie Railroad 
have reached Toledo, and trains can now run to that 
city. The line between that city and here is mostly 
bailasted, and, in a short time, will be onaty iceman 
operation. Track-laying is being vigorously 

toward Zoar, where connection is made with 


the Cleveland & Marietta, its last acquisition. Work 
on the shops here is progressing steadily. The founda- 
tions are mostly laid, and work on the 
| will begin this week. The line in operation Huron 
to Massillon is doing a large and increasing business. 
—00o——— 
CANALS 


Tue Panama CANAL.—PANAMA, June 24.—Much rain 
has fallen here, and canal and other work outside may 
be considered as practically suspended. 


Paris, June 80.—The shareholders of the Panama 
Canal Company at the meeting held yesterday, yg 


ed the report of M. De Lesseps, and authorized 
rectors to issue obligations to t 
bearing five per cen 
Panama Railroad. 


THe Murray CanaL.—The 


1883; and 
first of July, 
the canal by 
a half long 




















Miunea) 
blocks for paving Washington Avenue. 


KR, hi nnati Southern R. R. 
the winter months in the South, where 
cess in introducing his machines. 


Minneapolis this year, there is enou 
keep builders and labor well employed for the rest of 
the season. 


amount of buil: ie = 

lic works in Milwa during last week was $25,525, 

against $42,720 for the week 

but it: ben te in the season, 
was so 

vantage will be taken of the fact as earlier in the season, 

before builders 


com, 





amount of £250,000 
interest for the purchase of the 


aomtommconociaet by the 
of incorporation; | Railway Department for the construction Murray 
The road will be ten miles in length, ! Canal are now being extended, and the action of the 


ee ee eee arene ree ee ae 
the foundation on is to be Teady by first of Boptembr 





THE TuNnNEL.—London, July 1. 


CHANNEL 
tion of the Attorney-General vs, The Submarineand Con- 


tinental Company, the Chancery Division has granted 
leave to serve notice 


for an ip wi boat nagarsom 

vent Sarehee’ Bertie for t 

government objected 

work, Sir Edward Watkin has 

tinue the work on Sheen life, but pre- 
men 


vented the government inspectors ascertaining whether 
that purpose was net exceeded. 


of motion for eS eey asking 

. The object is to pre- 
channel tunnel. Since the 
to the further 


— 
CONTRACTS. LET. 


ConTRACT FOR GRANITE BLock Let.—The city of 
lis has made a contract for 500,000 granite 


Sewer Contract. Let in Lynn, Mass.—The Com- 


mittee on Drainage has awarded the contract for build- 
ing 600 feet of.sewer in Essex street, north of Ireson 
street, to J.C. Bond at $1.25 per foot; and for building 
200 feet of sewer in Warren street, to A. T. Thurston 
for 83 cents per foot. 


——- oe0 —_— 
CONTRACTS. 
AMONG the eminently successful devices for rapid 


tracklaying on railroads that have come into use within 
a few years,that of Messrs. Mc 
Dearborn street, 
“sironte rf the. on f which interested i 
rai e engineers of w n parties 
are referred for information: Chica 
E, H. Johnson, Chief Engineer; 
R. R., C. 
St. Louis 
sas City, S 
Marq 


Lennan & Holman, of 94 
Chicago, is justly noted. Their “ Pat- 
is now 1n use on the following 


& N. W. RR, 
ew Orleans Pacific 
C. Barr, Division ineer; Detroit, Butier & 
R. R., Gen. J. 8. Casement, Contractor: Kao- 
&. Memphis R. R.; Flint & Pere 

naw, Tuscola & Huron R. R.; 
R. R.; Louisville & Nashville 
Mr. Holman spent 

he had good suc- 


—eeo—__— 

BUILDINGS. 
A New Hort is soon to be built at Spirit Lake, Ia. 
A New Hore will be built at Cass City, Mich. 


Should no new building enterprises be commenced in 
work on hand to 


IN MILWAUKEE.—The total 


BUILDING PERMITS 
ding ts issued by the board of pub- 


previous, a decided de- 
bly, 
ers 


of brick has 


had so neariy completed their plans for 


the season. 
FILED In THIS Crry.—On ns were 
filed by Hon. Thos. L. James, Pres’t of the Lincoln Safe 


t Company, for the erection of a structure for the 
Cony on the sre Oto oh Torre encoed street, about 
150 feet west of Fourth avenue. building will be 
ven stories high, have a frontage of 100 

Belleville stone 


feet and a depth of 97 feet, be built of 
and brick, and cost $300,000. John B. Snook is the 
architect. 
—cooo——— 
LABOR. 


STRIKING BRICKMAKERS.—Over 750 brickmakers in 
Denver have sttuck. The molders ask $3.50 per day, 
and the laborers $2.50. 


— 


A New Iron Brincs.—The Michigan Central] Railroad 
across the 


will build .a new iron bridge 
Ss, ta (Mich.) river at Three Rivers. This bridge 


will have two spans of 1 


20 feet each, and will cost from 
$12,000 to $14,000. 


Buren 
New Boston, TH. 


THe W t Iron Bridge Com: of Canton, Ohio, 
ms in 1861. The punt. snet 

com: 1870. About three .acres 
peed The main bui is 54 by 368 
and another by 150 feet. 
are , and one h and forty 
in the works, and one hundred and forty 

bridges. 


olden tans Gates dhe, Mian, tomuenamires 
b on. og away on 
os * wih the bation bens teas oe 


—- oe 
MISCELLANEOUS. 

JupGMENT AGAINST THE ILLINOIS & St. Louis 
Brivce Company.—A judgment for $285,128.95 in 
favor of Christian T. Christensen, and the 
Illinois & St, Louis Bridge Co., was filed in County 
Clerk’s office, this city, on the 5th inst. an 

PaTENTs.—The total number of patents issued on 
5th by the United States Patent, Office was 419, of 
which 381 were new patents, 5 22 _ 


: 
i 





7 





ms aoe 
5 
p 
. 5 ; ; 
, 4 7 by be 
: ; : - ve ; 
| 5 : i Bae 
a : : 
f : ; 
: A ae 
+ a 
o a 
, 
F bs é a 
? oy 
A 
A o 
f ¥ 
i e 
, 
° . 
S 
. 
: i ps as i 
| 
: A ; 
; 
A n a 
' A 
5 
. x 5 


rn 


al 

















‘ate. 


